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Abstract
Due to an increasing number of students gaining access to online courses, online
education is quickly becoming more prevalent within the learning paradigm. In order to
accommodate students with disabilities (SWD), a need arised to create an inclusive learning
environment which allows all learners to feel comfortable in their learning without feeling any
prejudice. Federal laws were passed to protect SWD and thus, educational models were
developed to create an inclusive learning environment especially SWD. Amongst one of the
models developed to create an inclusive learning environment is the universal design for learning
(UDL). However, despite the existence of UDL research for SWD, there is still an empirical gap
that investigates the discrepancy between UDL attitudes and actions of faculty to create an
inclusive learning environment especially for SWD.
To address this gap, quantitative data were collected from 32 faculty members who
taught at least one online course at a public university in the southern region of the United States
using the Inclusive Teaching Strategies Inventory (ITSI; Lombardi et al., 2015) to examine
faculty members’ attitudes and self-reported actions toward accessibility in online higher
education courses. Specifically, the constructs measured included: accommodations, accessible
course materials, course modifications, inclusive classroom, and inclusive assessment. In this
study, the researcher identified statistically significant differences between the attitudes and
actions among faculty members in their support of SWDs in online education for each of the five
constructs. By identifying differences between attitudes and practices among faculty members,
this study identifies gaps that could be used to improve online learning, IDT courses,
professional development in higher education contexts, and also professional organizations, such
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as special education organizations and instructional technology organizations. This research
could further be used to address the identified gaps and improve academic outcomes for SWD.
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CHAPTER ONE: INTRODUCTION
Introduction
Due to an increasing number of students gaining access to online courses, online
education is quickly becoming more prevalent within the learning paradigm. Institutions are
continuously developing curricula and training faculty on how to accommodate students in
online learning environments (J. B. Roberts, Crittenden, & Crittenden, 2011). As online course
offerings are increasing, so is the diversity of the online student population (Arpaci, 2015).
Online courses, especially in higher education, provide students with advantages such as the
flexibility of being able to work and take classes at the same time, which has attracted students
with different learning capabilities and disabilities (J. B. Roberts et al., 2011).
According to CAST (2018), one way to accommodate all students in online courses is to
ensure that online content is addressed by using the universal design for learning (UDL)
guidelines in designing online courses by providing equal and fair access to students with
disabilities (SWD). According to the Inclusive Teaching Strategies Inventory (ITSI), this
includes providing accommodations, accessible course materials, course modifications, an
inclusive classroom, and an inclusive assessment (Lombardi, Vukovic, & Sala-Bars, 2015).
Therefore, following these guidelines will help create an inclusive learning environment in
online courses. This chapter will address the accessibility problem as it relates to inclusive
learning, outline the research questions, and provide definitions related to the research.
Background
With the undeniable growth of online education over the past decade, there has been an
increase in the student population. This population encompasses students with some form of a
disability as well. According to a 2016 report from the National Center of Education Statistics,
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11% of undergraduate students reported having some form of disability (Snyder, de Brey, &
Dillow, 2018). In addition, student engagement in online learning plays a vital role in the
student attrition and retention rate (Russo-Gleicher, 2014; Stone, 2017; Waugh & Su-Searle,
2014). Unfortunately, when designing online courses, considerations for SWD are often omitted
for reasons such as it is 8either too time consuming to implement or that the faculty lack some
form of support or they feel it is not their responsibility (J. B. Roberts et al., 2011; van
Jaarsveldt & Ndeye-Ndereya, 2015). Thus, SWD may struggle with interacting with
instructional content or interacting with the instructor making it difficult for them to complete
assigned work or activity.
To help mitigate these issues with accessibility for SWD, non-profit advocacy
organizations, such as CAST and WebAIM, have become increasingly prevalent. CAST (2019),
an education research firm, strives to provide learning opportunities for all individuals through
UDL. WebAIM provides web accessibility to people with disabilities (Milman, 2018).
Moreover, CAST (2019) and WebAIM (2016) strongly advocate on behalf of SWD to better
address issues that hinder accessibility (Milman, 2018).
In addition to nonprofit advocacy groups, the creation of legislation to facilitate
increased access to SWD has been instrumental in the mitigation of some of the most prevalent
issues students face in regard to accessibility. With the creation of Section 508 of the Americans
with Disabilities Act in 1990, the federal government and the technology providers that sell to
them must ensure that all information and communication technologies developed, procured,
maintained, and used must be accessible to people with disabilities (U.S. Department of Labor,
n.d.). These technologies include, but are not limited to, computer hardware and software,
websites, videos, and other multimedia products. Furthermore, Section 504 of the Rehabilitation

2

Act (2000) requires modifications for SWD to be provided with equal access to education.
Hence, it is crucial to understand the accessibility gap in online courses in order to make
learning accessible to all types of learners.
Problem Statement
The number of online courses has grown rapidly in recent years (Barnard-Brak &
Sulak, 2010; J. B. Roberts et al., 2011; Seaman & Seaman, 2017). Unfortunately, most online
courses are not developed for SWD in mind (J. B. Roberts et al., 2011; van Rooij & Zirkle,
2016), and as a result, accessibility is becoming an issue for online SWD. This diverse
population also includes people of different abilities, such as students with a cognitive
impairment, hearing impairment, and visual impairment. Hence, it is of the utmost importance
that instructors teaching online courses ensure that course content is accessible to SWD to
fulfill the requirement of being universally designed for learning. More recently, theorists
argue that online courses need to be designed for accommodations, accessible course
materials, and course modifications, and have an inclusive classroom and inclusive assessment
(Lombardi et al., 2015).
Studies by multiple researchers (Barnard-Brak & Sulak, 2010; Edmonds, 2004;
Massengale & Vasquez, 2016; Teo, Chan, Wei, & Zhang, 2003; van Jaarsveldt & NdeyaNdereya, 2015) have begun to explore the issue of accessibility of online courses. In many of
those studies, the results were not all positive (Barnard-Brak & Sulak, 2010; van Jaarsveldt &
Ndeye-Ndereya, 2015). Research has shown that many SWD felt disappointed and offended
that they were not recognized (Barnard-Brak & Sulak, 2010; Edmonds, 2004; Massengale &
Vasquez, 2016; van Jaarsveldt & Ndeya-Ndereya, 2015) because they could not access the
course in the same manner that a student without a disability would. Hence, their performance
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was very low and in some extremes, they dropped out of the course. Therefore, a need arises to
investigate how faculty perceive accessibility and how they apply inclusive learning in their
online courses. This will be achieved by administering the ITSI instrument (Lombardi et al.,
2015).
Purpose Statement
The purpose of this study is to examine faculty members’ attitudes and self-reported
actions toward accessibility in online higher education courses. As noted by the ITSI (Lombardi
et al., 2015), this includes design considerations for accommodations, accessible course
materials, and course modifications, and having an inclusive classroom and inclusive
assessment. While making online courses accessible to all students is not a new concept to
institutions, faculty members are still finding it difficult to incorporate UDL strategies in their
courses (J. B. Roberts et al., 2011; van Jaarsveldt & Ndeya-Ndereya, 2015; van Rooij & Zirkle,
2016). Research shows that designing a pedagogically-sound online course is not enough to
combat the challenges, such as accessibility issues (van Rooij & Zirkle, 2016) faced by SWD.
Therefore, when faculty are being trained on teaching and designing online courses, it is
important that courses are designed to be equally accessible to all types of students, including
SWD. According to Thomas (2012), “it has become increasingly clear that ‘success’ means
helping all students to become more engaged and more effective learners in higher education,
thus improving their academic outcomes” (p. 10). Hence, when students do not feel the
“connectedness” with their online courses, they tend to be dissatisfied, which results in poor
performance (Kurucay & Inan, 2017) and feelings of isolation (Banna, Lin, Stewart, &
Fialkowski, 2015; Martin & Bolliger, 2018).
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For this reason, a study on faculty attitudes and actions toward UDL in their online
courses is needed. This study will use the ITSI to survey faculty members teaching online
courses at a higher education institution in the southern region of the United States.
Furthermore, the findings from this study will (a) provide vital information on where to put
more emphasis during professional development of online courses for accessibility, (b) reduce
the gap that SWD may be experiencing when taking online courses, and (c) create awareness
about accessibility requirements for faculty teaching online courses.
Research Questions
The research questions guiding this study and their respective null and alternative
hypotheses are:
1. What is the gap between faculty attitudes and actions toward accommodations in online
learning as defined by the ITSI (Lombardi et al., 2015)?
H0: µactions – µattitudes = 0
Ha: µactions – µattitudes ≠ 0
2. What is the gap between faculty attitudes and actions toward accessible course materials
in online learning as defined by the ITSI (Lombardi et al., 2015)?
H0: µactions – µattitudes = 0
Ha: µactions – µattitudes ≠ 0
3. What is the gap between faculty attitudes and actions toward course modifications in
online learning as defined by the ITSI (Lombardi et al., 2015)?
H0: µactions – µattitudes = 0
Ha: µactions – µattitudes ≠ 0
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4. What is the gap between faculty attitudes and actions toward inclusive classroom in
online learning as defined by the ITSI (Lombardi et al., 2015)?
H0: µactions – µattitudes = 0
Ha: µactions – µattitudes ≠ 0
5. What is the gap between faculty attitudes and actions toward inclusive assessment in
online learning as defined by the ITSI (Lombardi et al., 2015)?
H0: µactions – µattitudes = 0
Ha: µactions – µattitudes ≠ 0
Definitions
The following definitions will be used throughout this study:
Accessibility. For the purpose of this study, this term will be used to describe the ease
with which students with a disability can use the online course and can prevail with little or no
difficulty just as a student without a disability would (Mueller, 2003).
Accommodation. For the purpose of this study, this term will be used to describe any
adjustments to instructional content, instruction, or assessments to make them more accessible
to all students, especially to students with disabilities (Ketterlin-Geller & Johnstone, 2006),
such as providing an alternate to an exam, extending exam time, extending the time for
assignment submission, or allowing alternative methods to submit or present assignment.
Adjunct faculty. For the purpose of this research, any person that is employed part-time
to teach only a few courses in a higher education setting.
Americans with Disabilities Act (ADA). The ADA was established in 1990 and is a
civil rights law that prohibits discrimination against individuals with disabilities in all areas of
public life. By public life, it means in jobs, schools, transportation, and all public and private
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places that are open to the general public (Americans with Disabilities Act, 1993). For the
purpose of this research, the standards of ADA will be considered in relation to the adequate
accessibility of students with disabilities to online courses.
Faculty. For the purpose of this research, faculty is referred to any one who taught at
least one course in higher education.
Full-time faculty. For the purpose of this research, full-time faculty are faculty who are
full-time employees and can teach the highest number of courses and overtime if required.
Impairment. This term will be used to describe a reduced ability, such as a hearing or
vision impairment, that decreases accessibility (Thurber & Bandy, 2018) of online content to
students with disabilities.
Inclusive education. The incorporation of all types of students, including students with
physical and mental disabilities in the educational sector as a result modifying the curriculum to
satisfy the needs of all students as a whole (Maria, 2013). For the purpose of this study,
inclusive education will be used to determine to which degree accessibility of online content has
been made possible.
Non-physical disability. A condition that can be described as an intellectual or
psychological limitation that cannot be seen and affects one or more major activities, such as
learning, socializing, or overall behavior (Picard, 2015).
Online learning. According to Allen and Seaman (2015), as long as 80% of course
content is presented online using technology then it is regarded as an online course. Moreover,
online learning is a form of providing instruction or course content over the Internet through
interactive audio or video conferencing that is live or pre-recorded using webcasts, CD-ROMs
or DVDs (van Rooij & Zirkle, 2016).
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Physical disability. A condition that can be described as a functional limitation that
affects one or more major life activities, such as walking, lifting, learning, and breathing
(Picard, 2015).
Students with Disabilities (SWD). These are students who have some form of
disability which may or may not be apparent such as hearing loss, visual impairment, traumatic
brain injury, autism, mobility, etc. (Picard, 2015; Snyder et al., 2018).
Universal Design for Learning (UDL). According to CAST (2019), “Universal Design
for Learning (UDL) is a framework to improve and optimize teaching and learning for all
people based on scientific insights into how humans learn” (para 1). UDL will be researched as
part of this study to determine its effectiveness in contribution to online accessibility and overall
academic success for SWDs.
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CHAPTER TWO: REVIEW OF THE LITERATURE
Introduction
The purpose of this study is to examine faculty members’ attitudes and self-reported
actions toward accessibility in online higher education courses. This study will focus on using
the concept of UDL and how it has been implemented in online courses.
The first section of this literature review provides an overview of the growth in online
learning which is leading to an increase in demand for faculty to teach online courses. The
second section discusses meeting the needs of diverse learners including SWD and their
experiences in online learning. The third section discusses UDL, disabilities, and various laws
protecting SWD. The fourth section discusses measuring UD constructs using the ITSI. The
final section discusses faculty perceptions about accessibility in online courses, specifically
discussing who is responsible for accessible classes and faculty preparation.
Growth in Online Learning
Online education has increased in demand and popularity in the last decade. According
to a study conducted by researchers with the Babson Survey Research Group, in Fall 2016,
student enrollment in online higher education increased for the 14th year in a row, with 31.6%
of students taking at least one online course (Seaman, Allen, & Seaman, 2018). The same
survey reported that in the Fall of 2016 there were over six million students taking at least one
online course, compared to the Fall of 2014 when almost three million students were taking at
least one online course.
There are a number of reasons for the increase in online course enrollment. For instance,
asynchronous online courses do not require students to be in a physical destination at a specific
time unlike face-to-face courses. Online courses remove the stress of traveling to a specific
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location (Beard, Harper, & Riley, 2004; Michael, 2012; Shen, Kuo, & Ly, 2017) to attend class
at a scheduled time and from traveling to a place where the program is being offered. Therefore,
online courses make it possible for someone to maintain a full-time job, take care of their
families, maintain a social life, and attend school at the same time in order to further their
education and career (Dykman & Davis, 2008; Schmidt, Hodge, & Tschida, 2013).
Additionally, an increasing number of institutions’ administrators are accepting that
online education is a vital component of their long-term strategies. In a report released by Allen
and Seaman (2016), participants who were enrolled in at least one online course reported
positive attitudes about online course work, with approximately 17% of respondents referring to
online courses as superior to traditional face-to-face instruction. Furthermore, almost 71% of
educational leaders stated that online education is a crucial part of their long-term strategies
compared to only 48.8% of academic leaders saying the same thing in 2002 (Allen & Seaman,
2016). As institutions are incorporating more online courses into their programs, student
enrollment in online courses is increasing (Allen & Seaman, 2016; Seaman et al., 2018). With
this increase in student enrollment, the demand for more faculty teaching online is also
increasing.
Demand for Faculty
As a natural response to the increase in enrollment for online courses, there has been a
higher demand for faculty members to teach online (Seaman & Seaman, 2017). To meet the
employment needs necessary to adequately educate an increase in the number of online
students, a variety of tactics have been used. Many universities throughout the country have
either hired faculty to only teach online courses or they have required adjunct faculty to teach
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online (McGee, Windes, & Torres, 2017). However, this can bring about some challenges with
faculty who are not familiar with teaching online.
In one study, Schmidt, Hodge, and Tschida (2013) explored the perceptions of growth in
online learning from a faculty perspective using adoption models. To answer their questions,
they employed a qualitative approach whereby they conducted focus groups with education
faculty over the course of one year to determine their experiences and evolution with online
learning. The faculty highlighted early challenges with setting up their course in terms of design
and teaching online. However, they noted that over time they were able to focus on individual
student needs after the initial setup of the course. While the results provided insight into the
growth of online learning, the authors cautioned that further studies are needed for noneducation faculty. That is, further studies are needed about the strategies and challenges that
educators face within their content by instructors who do not have an education background.
Research shows that faculty without online teaching experience believe that online
learning is not equivalent to the interactions found in face-to-face learning settings and can be
detrimental in content retention and overall understanding of course material (Allen & Seaman,
2012; Hunt et al., 2014). Often this perception persists for three reasons. First, many faculty
members report that they are resistant to online teaching because they do not want to fail if the
course is not properly executed (Mitchell, Parlamis, & Claiborne, 2015). Educators do not
believe they possess the technical skills to properly teach online because they are deficient in
appropriate vocabulary or technological ability or are unfamiliar with computers and online
content (Mitchell et al., 2015; Zhen, Garthwait, & Pratt, 2008). Second, faculty are not taught
how to effectively design online classes or teach in the online environment (Bunk, Rui, Smidt,
Bidetti, & Malize, 2015; Mitchell et al., 2015). Similarly, faculty with no exposure to the online
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environment are especially resistant to teaching online courses (Bunk et al., 2015; Mitchell et
al., 2015). Finally, faculty may be resistant to online instruction because they perceive online
courses as having little value that do not contribute to true learning experiences (Mitchell et al.,
2015). Dismissal of the effectiveness of online courses often translates into bias against online
schools, as many faculty members from traditional educational settings disdain online
institutions as less credible and believe they are often more interested in money than in being
educationally effective (Mitchell et al., 2015).
As these biases of online learning persist for many faculty members, Bunk, Rui, Smidt,
Bidetti, and Malize (2015) conducted a study to investigate if there is a relationship between a
faculty member’s feeling of excitement or fear and one's attitude or perception of online
teaching and online education. To answer their research questions they used survey tools to
gather data from 152 participants who were either part-time or full-time faculty. They used a
multiple regression analysis using the 3-step method by Baron and Kenny (1986) to determine if
a relationship existed between the predictor (online teaching experience) and the outcome
variables. They found a significant relationship between the predictor and the outcome variables
which were: (a) online education can be as effective in helping students learn as face-to-face
instruction; (b) my institution is pushing too much instruction online; and (c) learning outcomes
in an online learning is superior to face-to-face instruction. They further went ahead and
investigated the relationship between the predictor and the mediator, which was excitement or
fear. Their results showed that feelings of excitement or fear do have a connection to faculty
members’ attitude of online learning irrespective of online teaching experiences. The authors
suggested that further research is needed on how faculty motivation and emotion affect their
attitudes.
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Similarly, a study conducted by Hunt et al. (2014) found that faculty members with no
online experience were distressed about the lack of faculty training, lack of technological skills,
and the inability to interact with students. This attests to the study by Schmidt, Tschida, and
Hodge (2016) in which faculty noted that they were reluctant to teach online courses because
they lacked experience or a model or guideline to teach online and therefore, developed a
negative attitude toward online learning and teaching. Thus, it is important that the institutional
administrators create incentives and training for faculty members regarding the design of online
education (van Rooij & Zirkle, 2016) and how to teach online courses to reduce faculty
members’ fear. Further, faculty also need to be trained on how to teach diverse learners in
online education.
Meeting the Needs of Diverse Learners
Studies have shown that learners who are taking online classes are increasingly diverse,
both culturally and within their academic ability level; therefore, meeting their needs is a
concern to many (Barnard-Brak & Sulak, 2010; Massengale & Vasquez, 2016; Opitz, 2002; van
Jaarsveldt & Ndeya-Ndereya, 2015). Diversity in online learning has a variety of implications.
First, an increase in the diversity in the number of minority students participating in online
learning is being observed, creating an influx of cultural differences between instructor and
student. Moreover, diversity is increasing in terms of technological competency (Hannon &
D’Netto, 2007). This diversity of learners has consequences for how learners are interacting
with the content and each other in the online learning environment, as some students exhibit far
more skill with technology than others. Evidence suggests that innate positive consequences are
facilitated when students interact within groups that are diverse, as understanding of complex
topics are tackled from many different points of view (Roksa et al., 2017). Further, students
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may excel in situations in which diversity is present within course content, as presenting
information on foreign topics or common topics in diverse ways may lead to increased levels of
participation and prolonged interest (Roksa et al., 2017). These themes persist overall within
online learning environments; however, increased diversity within course content may be
problematic for SWD. Often, students from differing intellectual or physical capabilities
struggle if content is not expressed in familiar ways or without proper instruction. Further, there
is evidence to suggest that many SWD use online learning methods because they believe they
can succeed within the virtual classroom; however, if they fall short of others within the group,
resentment and frustration may arise (Stone, 2017). When considering accessibility issues in
regard to diversity in ability level, it is important that instructional content is presented in
formats that are inclusive of all students, especially for students with disabilities.
Students with Disabilities (SWD)
According to a 2016 report from the National Center for Education Statistics, about
7.2% out of the over three million students taking at least one online course has a disability
(Snyder et al., 2018). Furthermore, some researchers reported that the population of online
SWD has increased due to the ease of online access (Barnard-Brak & Sulak, 2010; Burdette,
Greer, & Woods, 2013; Coy, Marino, & Serianni, 2014). At the same time, SWD who use
online learning systems do not need to disclose their disabilities to their peers, making them feel
safer and more comfortable while learning (Ginsberg & Wlodkowski, 2009; J. B. Roberts et al.,
2011).
Disabilities include both physical and non-physical disabilities, such as a mobility
impairment, hearing impairment, visual impairment, and cognitive impairment. A physical
disability is one which affects the mobility, which could be total or partial, of a person
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(Disabled World, 2018a). This type of disability (mobility impairment) may be as a result from
birth, illness, or some form of accident. Usually, a physical disability always requires some
form of assistance either through technology or human aid (Laabidi, Jemni, Ben Ayed, Ben
Brahmin, & Ben Jemaa, 2014).
A non-physical disability, also known as an “invisible disability,” is a type of disability
that is not observable to others (Disabled World, 2018b). An invisible disability is simply
defined by the Invisible Disabilities Association as “a physical, mental or neurological
condition that limits a person’s movements, senses, or activities that is invisible to the onlooker”
(n.d.). For example, for someone who has an invisible disability, such as chronic pain, cognitive
issues, diabetes, sleep disorders, and chronic illnesses such as MS, Celiac Disease, Crohn’s
Disease, and many others, no one will know except if the person discloses it.
SWD and their Experiences in Online Education
In the online environment, SWD may face more challenges than in face-to-face courses
(Hashey & Stahl, 2014). Reduction in real-time instructor presence may fail to give the
instructor the ability to ensure student success by limiting opportunities to address issues, with
both content and functionality, should they arise. Further, as different students use different
learning techniques to more efficiently retain knowledge, limited access to instructors can limit
the way students learn most effectively (Truong, 2016). Therefore, it is important to integrate
accessibility in online courses because as Betts et al. (2013) stated “accessibility is the right
thing to do and training should be focused on students, their engagement online, and program
completion” (p. 52).
In addition, failure for students to interact successfully with the learning content affects
the performance of students and their ability to learn effectively and succeed (Bonk, 2004;
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Daradoumis, Bassi, Xhafa, & Caballé, 2013; Martin & Bolliger, 2018). Truong (2016) found
that when students were unable to gain access to online content or if they were denied proper
instruction in a relatable way, there were often negative outcomes. This issue persists especially
when a student has a disability and then increases as the number of comorbidities become
greater (van Jaarsveldt & Ndeya-Ndereya, 2015).
Unfortunately, SWD are still reporting having a negative experience with online
education. Some of the SWD reported feeling let down or feeling rejected for not being able to
interact with the content as students without a disability would (J. B. Roberts et al., 2011; van
Jaarsveldt & Ndeya-Ndereya, 2015). Additionally, some SWD believe they cannot be
academically successful due to their disabilities (J. B. Roberts et al., 2011).
Other students do not feel comfortable enough to disclose their type of disability to
request an accommodation, especially if they have an invisible disability (J. B. Roberts et al.,
2011). In an online environment, students do not get to interact physically with instructors or
administrators, so they may not disclose their disabilities (Barnard-Brak & Sulak, 2010;
Massengale & Vasquez, 2016; van Rooij & Zirkle, 2016). In a study conducted by J. B.
Roberts, Crittenden, and Crittenden (2011), only 23% of students who participated in the study
reported they had disclosed their type of disability to their instructors, while the rest preferred
not to disclose their disabilities. This type of silence makes it difficult to connect the gap
between success and failure of SWD (Hashey & Stahl, 2014). Even though it is the
responsibility of the SWD to provide documents relating to their disability, some SWD are not
aware that they could ask for accommodations, and as a result they struggle in their acquisition
of knowledge (McCarthy, 2007).
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Unfortunately, the reasons for not wanting to disclose their disability are mostly
personal and sometimes social (Massengale & Vasquez, 2016). For example, a student with a
cognitive disability may not want to disclose their disability and ask for extra time to complete
an exam or assignment. Some students feel they will be subjected to discrimination by their
peers if they ever reveal their disabilities and sometimes the stressful process of completing
additional paperwork for a new college student may deter SWD to disclose or seek
accommodations (Arsiwala & Carnahan, 2014).
However, many students do disclose their disabilities and receive accommodations for
extra time or a different time to complete an exam or for an audio version of the lectures or for
closed-captioning of a video (Arsiwala & Carnahan, 2014; J. B. Roberts et al., 2011). In one
experiment to determine whether SWD were satisfied with the accessibility and compliance
services at a higher institution, a student confided that timed test taking was very challenging
due to the medication they needed to take which reduced their cognitive processing (J. B.
Roberts et al., 2011). Additionally, in the same study, 8% of the students stated they required
some form of technology to enlarge screen text to work effectively in an online environment,
while some required speech recognition technology. Thus, from the study, it is only when a
student disclosed the disability and provided official documentation about the disability was the
student provided with the accommodation. Another recent study by Sniatecki, Perry, and Snell
(2015) confirms the J. B. Roberts et al. (2011) study, where results showed that a large number
of the faculty agreed that they would not provide any accommodations to a student until the
student discloses the disability. However, feelings of self-consciousness or shame may be
perceived by the SWD (Arsiwala & Carnahan, 2014) when filing for accommodation. Further,
not all students have equal access to the appropriate resources as many accommodations require
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medical recommendations. To compound the issue, not all students are forthcoming in
disclosing their disability to receive accommodations, thereby making online learning difficult
and tedious. In a study from Hartman-Hall and Haaga (2002), they concluded that unfavourable
reactions from faculty adversely affected students' decisions to seek further support. This can
lead to SWD developing the notion that having a disability is unfavourable to be successful (J.
B. Roberts et al., 2011). Thus, Hartman-Hall and Haaga (2002) concluded from their study that
faculty play a significant role in students' decisions to seek accommodation or not, thereby
affecting a student’s success rate.
In an effort to provide equal opportunity to SWD to learn in the same environment as
students without a disability, the government created laws to provide equal access to SWD.
Hence, educational researchers developed different accessibility models and frameworks that,
when incorporated into the curriculum or course, there would be no need for students to disclose
their disabilities because they would have the same access to education as students without a
disability.
Accessibility in Education
According to Ketterlin-Geller and Tindal (2007), accessibility in education is “viewed in
terms of a student’s ability to understand, interpret and respond to educational materials whether
they are instructional activities, textbooks or assessments of knowledge and skills” (p. 2). In
other words, the more students interact with the content, the less they will struggle in
understanding and assimilating the information. Thus, it is fair to say that accessibility aids
everyone in one way or another and not necessarily only for people with disabilities. However,
leading intellectuals in instructional design and technology have ignored equal access to
information, especially for people with disabilities (Rieber & Estes, 2017). Many times
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instructors may assume their online courses are accessible (R. A. Cook & Gladhart, 2002) when
they are not. Accessibility affords the learner the ability to use these courses independently with
accommodations. Depending on the disability, some students may require additional tools, such
as additional hardware or speech-to-text software to successfully complete assignments. In other
cases, sometimes solutions can be as simple as different font style or size and more thorough
instructions. According to Massengale and Vasquez (2016), a student’s negative impression
about accessibility can have a large impact on their success in an online class. Hence, it makes it
even more important to ensure accessibility of online course content is available to all students.
Federal Laws
The movement toward more accessible forms of online accommodations is rooted in two
federal laws to protect individuals with disabilities. The first federal civil rights law that was
administered in the United States for people with disabilities was the Rehabilitation Act of
1973. The two sections of the Rehabilitation Act that refer to people with disabilities are Section
504 and Section 508.
Section 504. Section 504 of the Rehabilitation Act of 1973 is the first disability civil
rights law that was administered. It states that no qualified individual with any form of disability
in the United States should be discriminated against, under any program (e.g., college,
university, training center, K-12 public school) or activity that receives any type of federal
funding, federal employment or federal assistance. It is important to note that Section 504 does
not provide financial funding, but if a program is found in violation of Section 504, the Office
of Civil Rights has the ability to take away any federal funds from institutions or programs that
do not abide by the law.
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Section 508. The Rehabilitation Act of 1973 was amended in 1998 to include Section
508. Section 508 states that all use of electronics and information technology must be compliant
to all users, which ensures that all users can gain access and use these tools independently. That
is, all federal funding recipients, regardless of private or public sector, must make their
technologies, websites, and information accessible to people with disabilities as comparable to
the people who use it without disabilities (Ableser & Moore, 2018).
In addition to the Rehabilitation Act of 1973, the American with Disabilities Act (ADA)
is another civil rights law that protects people with disabilities. Both laws ensure protection for
people with disabilities.
Americans with Disabilities Act of 1990. The Americans with Disabilities Act (ADA;
1993) is a civil rights law passed in 1990. ADA adds to Section 504 of the Rehabilitation Act
and demands equal opportunity for people with disabilities. ADA defines disability as any form
of impairment, whether physical or mental, that limits someone from major life activities, has a
history of such impairment, or is perceived by others to have such an impairment.
ADA Amendments Act of 2008. Due to the need for clarifying the definition of a
disability after several U.S. Supreme Court cases, Congress amended the ADA of 1990 and
enacted the ADA Amendments Act of 2008, which became effective January 1, 2009. The
ADA Amendments Act helped to broaden the interpretation of a disability.
Web Content Accessibility Guidelines (WCAG)
In addition to the federal laws, there are also guidelines or principles that were created to
make web content accessible for people with disabilities. One of the guidelines is the Web
Content Accessibility Guidelines (WCAG) created by the World Wide Web Consortium (W3C,
2018). WCAG 1.0 was developed in 1999 and then modified to WCAG 2.0 in 2008. A decade
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later in 2018, the guidelines were further modified from WCAG 2.0 to WCAG 2.1 (see
Table 1).
Table 1
WCAG 2.1 Guidelines
Principles

Guidelines

Perceivable

●
●
●
●

Text alternatives
Time-based media
Adaptable
Distinguishable

Operable

●
●
●
●

Accessible keyboard
Enough time
Navigable
Input modalities

Understandable

●
●
●

Readable
Predictable
Input assistance

Robust

● Compatible

The WCAG 2.1 guidelines do not address each type of disability, but they do provide a
guideline to help ease the ability to interact with web content (including content on mobile
devices) and web browsers, especially for people with visual disabilities and cognitive
disabilities. Moreover, WCAG 2.1 is meant to make web content more user friendly and
accessible to the general population.
Universal Design
Similar to the guidelines used in the web design community, the education field also has
adopted guidelines that help students with physical and non-physical challenges interact with
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instructional content and the instructor to reduce barriers. These guidelines are part of a larger
framework called universal design (UD).
In the 20th century, Ronald Mace, an architect with a disability, proposed the notion that
all buildings should be accessible from the conception of the design to avoid afterthought
designs such that people with all ages and abilities could use it without any barriers (Mueller,
2008). Hence, the term UD was created and later in 1997, the seven guiding principles for UD
were developed at the Center for Universal Design at North Carolina State University (RogersShaw, Carr-Chellman, & Choi, 2018). Thus, the seven principles of UD are: (a) equitable, (b)
flexibility, (c) simple and instinctive, (d) perceptible, (e) tolerance for error, (f) low physical
effort, and (g) size and space for approach and use. However, in education, the need to
incorporate accessibility and inclusive education came about as a result of policy and law
innovation (Rogers-Shaw et al., 2018) such as the ADA of 1990 and Section 504 and Section
508 of the Rehabilitation Act calling for inclusive education.
Universal Design of Educational Models
Several educational models came out of the need to incorporate accessibility. According
to K. D. Roberts, Park, Brown, and Cook (2011) and Orr and Hammig (2009), the most popular
educational models based on UD are: universal instructional design (UID), universal design for
instruction (UDI), and universal design for learning (UDL). Each model has its own set of
principles to make learning accessible from the inception of the instructional design (K. Rao,
Ok, & Bryant, 2014). See Table 2 for a brief description of each model and citation.
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Table 2
Universal Design of Educational Models

Name

Description

Citation

Universal instructional
design (UID)

(a) Class climate
(b) Interaction
(c) Physical environment and
products
(d) Delivery methods
(e) Information resources and
delivery
(f) Feedback
(g) Assessment
(h) Accommodation

Universal design for
instruction (UDI)

(a) Equitable use
Scott, Mcguire, and Shaw
(b) Flexibility in use
(2003)
(c) Simple and intuitive
(d) Perceptible information
(e) Tolerance for error
(f) Low physical effort
(g) Size and space for approach and
use
(h) A community of learners
(i) Instructional climate

Universal design for
learning (UDL)

(a) Provide multiple means of
representation
(b) Provide multiple means of
actions and expressions
(c) Provide multiple means of
engagement

Silver, Bourke, and
Strehorn (1998)

CAST (2018)

Comparing the Models
Although they are distinct models, there are more similarities than differences between
the models and according to Gawronski (2014), UID, UDI, and UDL are often used
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interchangeably since they were all designed for the same purpose. All three models were
developed through the lens of accessibility with respect to UD and in accordance with Section
504 and Section 508 of the Rehabilitation Act. They can be easily categorized into three
sections of providing multiple choices or options, interaction, and different formats of providing
instructional strategies (Orr & Hammig, 2009; K. Rao & Tanners, 2011).
UID and UDI principles are grounded in the concept of UD which has seven principles
to provide access to physical space (Embry, Parker, McGuire, & Scott, 2005), while UDL
developed the three main principles based on research on cognitive science and Vygotsky’s
Zone of Proximal Development (1978). Though, all three models received their inspiration from
UD. UID was developed for post-secondary education with a focus on interaction. However,
UID and UDI lack empirical research supporting student satisfaction, retention rates, and
graduation rates (K. D. Roberts, Park, Brown, & Cook, 2011). Research studies have shown that
with the proper application of UDL into course design, there has been improvement in student
satisfaction and completion rates (He, 2014; van Rooij & Zirkle, 2016) and improvement in
reading amongst SWD (Hall, Cohen, Vue, & Ganley, 2015), and has also reduced fear and
concerns with online learning (He, 2014). Therefore, the researcher intends to focus on UDL to
conduct the research.
Universal Design for Learning (UDL)
UDL was developed by CAST by compressing the seven principles of UD into three
UDL principles and aligning the principles with the field of cognitive science. Even though UD
is different from UDL in a design context, they both share the same principles of making
products accessible from the commencement of the product design to all users irrespective of
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abilities and disabilities which benefits all users (Pilgrim & Ward, 2017; Rieber & Estes, 2017).
Thus, making UDL a design model for accessibility in education.
Research on UDL is taking advantage of technology to make information and content
meaningful and accessible to end users and secondary users at an intellectual level (Rieber &
Estes, 2017) and to transform learning from teacher-centered to student-centered (AgudoPeregrina, Iglesias-Pradas, Conde-González, & Hernández-García, 2014). UDL uses multiple
ways to present instructional material to accommodate and motivate learners. In addition,
learners grasp information faster when content is presented in multiple formats that is
meaningful and accessible (Rieber & Estes, 2017; Rogers-Shaw et al., 2018). Thus, the success
of online courses depends on the active participation of the students (Edelstein & Edwards,
2002; Hrastinski, 2009) and the online environment promises a vibrant support for student
learning (Gautreau, 2011), only if it is used with understanding.
Principles of UDL
Based on the cognitive science of the three sets of neural networks, that is: (a) learning
process of recognition - recognizes/identifies patterns, (b) strategic learning - plans and creates
patterns, and (c) affective learning - decides why the pattern is important (Rose & Meyer, 2002)
and Vygotsky’s Zone of Proximal Development (1978), CAST developed the three principles of
UDL (see Table 3). Hence, providing multiple ways to do one activity or providing options to
choose from, such as different formats of presenting instructional materials and assessment,
allows room for learners to meet their diverse learning needs (Hall, Meyer, & Rose, 2012; Rose
& Strangman, 2007).
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Table 3
UDL Principles and Examples of How to Apply the Principles
UDL Principles

Examples

Cognitive Science for
Learning

Principle 1: Provide
multiple means of
engagement.

Provide various examples, choices,
minimize distractions, multiple means
of interaction and collaboration,
various levels of activities.

Affective learning - the
“why” of learning.

Principle 2: Provide
multiple means of
representation.

Provide various presentation formats of
auditory and visual formats, emphasize
important features, provide illustrations
using different formats.

Learning by recognitionthe “what” of learning.

Principle 3: Provide
multiple means of
actions and
expressions.

Provide multiple and flexible methods
of expression, feedback, observation,
practice and reflection. Provide
checklists and graphical organizer.

Strategic learning - the
“how” of learning.

The principles of UDL generally suggest that faculty provide an inclusive learning
environment where all students can interact and learn irrespective of their disability concerns;
for example, by creating reading content in different formats and using different techniques to
present information (e.g., audio, visual) and also granting students the flexibility to demonstrate
their knowledge and skills.
UDL in Research
UDL has been advocated by researchers to be implemented in all types of instruction to
enhance accessibility (Basham & Gardner, 2010; Basham, Israel, Graden, Poth, & Winston,
2010; Rogers-Shaw et al., 2018). They reason that UDL can be used to implement best practices
and research on instructional design and learning. Likewise, using UDL enables instructional
content to be accessible to all learners regardless of their types of disabilities (Burgstahler,
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Corrigan, McCarter, 2004; Hall et al., 2015; He, 2014; Rogers-Shaw et al., 2018; Salmon, 2008)
and UDL principles are meant to be incorporated into the curriculum design (Rose & Meyer,
2006). Therefore, there is no need to individualize activities or content based on the learner.
However, universal accessibility for all learners and instructors is unlikely if the course
has not been developed with the intention of accessibility from the design conception
(Burgstahler, 2002). Accessibility issues may be overlooked if faculty members are not properly
trained to identify potential issues, and as such, it is imperative for course content and course
design to be constructed with collaboration from individuals familiar with issues that have
historically restricted access to SWD.
Despite the research on applying UDL to curriculum and course design, there are very
few empirical research studies that show higher education courses were designed with a UDL
lens (Cinquin, Guitton, & Sauzéon, 2018; Parra et al., 2018; Smith, 2012). However, a
qualitative study showed that when UDL was applied in a training for college teachers, the
teachers were more satisfied and their course design was more efficient because they were able
to to integrate UDL principles in their classroom and course design (Courey, Tappe, Siker, &
LePage, 2012; McGhie-Richmond & Sung, 2012; Parra et al., 2018).
Moreover, other studies showed that when UDL principles were implemented into the
course design, learners with cognitive disabilities improved in their performance (Coyne, Pisha,
Dalton, Zeph, & Smith, 2012; Kennedy, Thomas, Meyer, Alves, & Lloyd, 2014), and in
general, learners had positive perceptions of interaction with the course and an improvement in
learning performance (Hall et al., 2015). In addition, research studies showed that when UDL
was applied to the curriculum design, learners portrayed higher achievement, higher interaction,
and higher self-confidence (Davies, Schelly, & Spooner, 2013; King-Sears et al., 2015; Smith,
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2012). On the other hand, other studies that applied UDL showed no significant improvement
on learner performance between the control and experimental groups, but showed positive
perceptions of interaction from both groups (King-Sears et al., 2015). In addition, Friesen and
Kuskis (2013) noted that when a course is designed using the UDL principles, the course allows
for flexibility and choice which helps in accommodating students with diverse learning needs
and provides access to all learners. In summary, research shows that applying UDL principles to
the curriculum may have a significant positive learning effect. The above research indicates that
the principles of UDL such as multiple ways of presentation and assessment might improve
learner performance; however, there has been little research on how to integrate
accommodations, accessible course materials, course modifications, inclusive classroom, and
inclusive assessment.
Measuring UDL Constructs
In a literature review conducted by Orr and Hammig (2009), they noted that the three
major UD models have five themes in common: backward design, multiple means of
presentation, inclusive teaching strategies and learner supports, inclusive assessment, and
instructor approachability and empathy. Measuring these themes is important to gain a better
understanding of faculty perceptions.
Original measurements include ExCEL (Lombardi, 2010) and PLUS (Murray, Wren, &
Keys, 2008). However, they were limited in that they focused on a limited subset of faculty
attitudes. Hence, Lombardi (2010) wanted to develop an instrument that would help in
determining faculty attitudes and actions in their willingness to provide accommodations to all
students. A survey known as the Inclusive Teaching Strategies Inventory (ITSI) was developed
based on the UD tenants and has been revised multiple times (Lombardi & Murray, 2011;
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Lombardi, Murray, & Gerdes, 2011; Lombardi et al., 2015). This instrument helps interested
faculty to self-evaluate their attitudes and actions toward inclusive teaching at their respective
college or university. Thus, the ITSI “provides a unique opportunity to investigate both the
perceived importance of and the specific behaviors related to inclusive instruction” (Lombardi
et al., 2011, p. 260).
The ITSI is a revised scale which measures seven major constructs with a total of 39
items. Lombardi and Murray (2011) acquired the constructs from literature related to UDL
(Rose et al., 2006) and UDI (Scott et al., 2003). The ITSI is one of the first instruments that
specifically measures teaching practices solely based on UD principles. The major constructs
are: (a) accommodations, (b) accessible course materials, (c) course modifications, (d) inclusive
lecture strategies, (e) inclusive classroom, (f) inclusive assessment, and (g) disability laws and
concepts (Lombardi et al., 2015). They are very similar to Orr and Hammig’s (2009) themes
with two exceptions. The ITSI does not include backward design because “elements of this
construct are dispersed among several constructs” (Lombardi et al., 2011, p. 253). The ITSI
includes accommodations, whereas Orr and Hammig (2009) do not.
Faculty Attitudes about Accessibility
As noted previously, faculty attitudes about accessibility play an important role in SWD
success. According to S. Rao (2004), the “majority of attitude researchers are concerned with
understanding social behaviors, viewing attitudes as emotion-laden mindsets that serve as a
more or less hidden motivator for behavior” (p. 193). S. Rao (2004) also suggests that one of the
contributing factors leading to the success of SWD enrolled in higher education is dependent on
faculty attitudes towards them. In a study by Huss and Eastep (2016), many faculty were
unaware that it is their responsibility to make their courses compliant with accessibility
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requirements. In addition, faculty complain that it is too hectic, time consuming, beyond their
routine work, and without profit, and therefore, accessibility of courses should be addressed by
other stakeholders in the online environment (Huss & Eastep, 2016). According to Wynants and
Dennise (2017), “lack of knowledge about disabilities or of inclusive teaching strategies may
unduly influence faculty perceptions and result in stereotyping or fear of lowering academic
quality standards” (p. 34). When faculty are asked about accessibility, they reflect on the
pedagogical aspect of the content wondering if their content is accessible to the learners or not,
while students only reflect on the appearance of the content (L. Price, 2007).
Who is Responsible for Accessible Classes?
There is a question of who is responsible for creating accessible classes and at what
point faculty should make the class more accessible. Sometimes faculty will preemptively make
changes to their lessons to make SWD feel more included. For instance, in one study, faculty
who felt certain content or an activity would be challenging to the students with visual
impairments removed it from their instructional content (van Jaarsveldt & Ndeya-Ndereya,
2015) in order not to overburden SWD. In this way, faculty who become increasingly sensitive
to SWD are more likely to remain more understanding about accessibility issues and are more
likely to be more descriptive in their instruction and incorporate more inclusive activities (Kent,
2015).
On the other hand, some faculty do not think about SWD until a situation arises (Huss &
Eastep, 2016; Sniatecki, Perry, & Snell, 2015), and some even go to the extent of avoiding
responsibility in providing learning support to the SWD thinking it is not their responsibility but
the responsibility of the particular institution’s office that works with SWD (Huss & Eastep,
2016; Sniatecki et al., 2015; van Jaarsveldt & Ndeya-Ndereya, 2015). In one study, van
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Jaarsveldt and Ndeya-Ndereya (2015) explored the degree of lecturers’ encounters with SWD
and the conditions necessary for SWD to experience meaningful learning and be successful in
online learning. They used case studies and in-depth interviews with lecturers and students with
different types of disabilities. They found that some lecturers self-exempt themselves from any
educational responsibility and interaction with SWD and instead direct them to the Unit for
Student with Disabilities to attend to the learner’s needs. Other lecturers felt SWD are a
minority so they do not need to make their courses accessible until there is a need for it.
Through further analysis, the authors found that the lecturers mostly lacked the skills and
knowledge to interact with and make instructional content accessible to the SWD. While the
results provided insight into the distancing nature of some lecturers towards SWD, the authors
cautioned that further studies are needed to explore the extent of the problem to establish an
inclusive learning environment.
Additional challenges stem from the perceptions of what makes a class accessible.
Hashey and Stahl (2014) reported that teachers and parents often view the Internet as an ease of
access and equal platform for all and that there is no need for accessibility options in online
classes. Therefore, parents felt comfortable thinking their children would benefit from online
learning but when the students enrolled in the online class and realized it is different, they found
it difficult to succeed. In addition, simply designing a pedagogically-sound online course is not
enough to combat the challenges faced by online education such as accessibility issues faced by
SWD (van Rooij & Zirkle, 2016). Likewise, designing a course to be accessible from the
commencement of the design does not only benefit all students but also saves time and cost
(Huss & Eastep, 2016).
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Thus, when faculty are being trained on teaching and designing online courses, it is
important that courses are designed to be equally accessible to all types of students including
SWD. According to Thomas (2012), “it has become increasingly clear that ‘success’ means
helping all students to become more engaged and more effective learners in higher education,
thus improving their academic outcomes” (p. 10). Hence, when students do not feel the
“connectedness” with their online courses, they tend to be dissatisfied, which results in poor
performance (Kurucay & Inan, 2017) and feelings of isolation (Banna et al., 2015; Martin &
Bolliger, 2018).
Faculty Preparation
In order to bring awareness and prepare instructors for accessibility-compliant courses,
faculty training is important. The amount of communication and immediateness between a
student and the instructor is directly related to a student's sense of pedagogical connectedness in
the course (Wynants & Dennise, 2017). Students’ perception of accessibility plays an important
role in effective online course design. Riley, Jensen, and Santiago (2005) found that students
believe that instructors are less accessible in online learning environments. Furthermore, Zen
(2008) identified accessibility as an essential factor for online instruction that aligns with course
design, thereby creating effective instructor presence, allowing for timely feedback by the
instructor, and creating a sense of community within the online course.
Many faculty members fear they do not have enough training on how to identify, select,
and use the correct tools in order to accommodate SWD (Hashey & Stahl, 2014; Huss & Eastep,
2016) or how to provide the required accommodation to the SWD when the need arises
(Sniatecki et al., 2015). In a study conducted by Huss and Eastep (2016) on faculty awareness
on accessibility in their higher institution online courses, where 92 faculty responded to a
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survey sent to all faculty teaching at least one online course. The survey instrument consisted of
14 fixed-choice items coupled with a number of open-ended questions in order to obtain insight
on the faculty member's perspective for clarification purposes. The results showed that none of
the courses were accessible due to lack of faculty awareness and familiarity of accessibility
compliance. In order to combat this problem, they proposed some strategies such as (a)
distributing tutorials to all faculty on how to achieve accessibility online courses, (b) providing
group or one-to-one and screen capture assistance to faculty with concerns, and (c) directing
faculty to readily available online tools to help in transcription of videos and screen capture
contents. Thus, knowing how to identify and select accessible online tools are critical and
challenging to creating and implementing online learning environments for all learners.
Summary
Research indicates that an inclusive learning environment will provide a sense of
belonging and increase motivation and confidence (Ginsberg & Wlodkowski, 2009; Kurucay &
Inan, 2017; Moriña, Cortés, & Malero, 2013; J. B. Roberts et al., 2011; van Jaarsveldt & NdeyaNdereya, 2015), and as a result, promote learning success (Ginsberg & Wlodkowski, 2009; Hall
et al., 2015; Lowrey, Hollingshead, Howery & Bishop, 2017). Therefore, in order to encourage,
motivate, and increase learning performance, it is important to work on the design of the course
to accommodate all types of learners by creating an inclusive environment for learning. Thus,
adhering to UDL does not only benefit SWD, but also to students without disabilities, therefore
benefiting everyone (Lowrey et al., 2017).
UDL allows for presentation of instructional materials in different styles and formats
making it accessible, engaging and appealing to all types of learners and stakeholders. For
example, providing videos with closed captioning allows for better understanding of the speech
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especially if the narrator is speaking too quickly or is not a native speaker of the language he or
she is speaking in the video. Thus, it is important that the online platform is used effectively in
order to allow learning to transform from passive learning to active learning (Agudo-Peregrina
et al., 2014), and in the process, producing motivated learners at a better success rate
(Massengale & Vasquez, 2016). Therefore, it is very important to make sure all instructional
content is accessible to a variety of learners. In order to achieve this though, faculty need to be
enlightened on SWD needs’ and accessibility (Lombardi et al., 2015; S. Rao, 2004; K. Rao et
al., 2014; Sniatecki et al., 2015) in order to provide inclusive learning for all student types.
Faculty also need to be trained on how to create accessible courses (Huss & Eastep,
2016; Sniatecki et al., 2015). Research suggests that student engagement can be achieved by
integrating UDL in an online setting (Russo-Gleicher, 2014; Stone, 2017; Waugh & Su-Searle,
2014), which increases learner interaction and satisfaction (Hall et al., 2015). Further, students
learn faster when UDL is integrated in the course design from its inception to create an
inclusive learning environment (Rogers-Shaw et al., 2018; Salmon, 2008). Despite the existence
of UDL research, there is still a gap in implementation of UDL principles into course and
curriculum design.
Hence, the goal of this research is to find out the level of UDL application in course
design by administering the ITSI (Lombardi et al., 2015) survey to faculty teaching online
courses. Secondly, to understand the gap between faculty attitudes toward application of UDL
and what faculty actually do in their course design, and thirdly, to use the results found from the
research in educating faculty on the importance of an inclusive learning environment.
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CHAPTER THREE: METHODOLOGY
Introduction
The purpose of this study was to examine faculty members’ attitudes and self-reported
actions toward accessibility in online higher education courses. The research questions guiding
this study were as follows:
1. What is the gap between faculty attitudes and actions toward accommodations in online
learning as defined by the ITSI (Lombardi et al., 2015)?
2. What is the gap between faculty attitudes and actions toward accessible course materials
in online learning as defined by the ITSI (Lombardi et al., 2015)?
3. What is the gap between faculty attitudes and actions toward course modifications in
online learning as defined by the ITSI (Lombardi et al., 2015)?
4. What is the gap between faculty attitudes and actions toward inclusive classroom in
online learning as defined by the ITSI (Lombardi et al., 2015)?
5. What is the gap between faculty attitudes and actions toward inclusive assessment in
online learning as defined by the ITSI (Lombardi et al., 2015)?
The study used descriptive statistics and inferential statistics to gain insight into faculty
attitudes and self-reported actions toward UDL strategies in their online courses. A more
detailed description of the data analysis is provided later in this chapter.
In addition, this chapter describes the methodology that was applied in the design of the
study and is organized as follows: (a) participants, (b) instruments, (c) procedure, (d) data
analysis, and (e) delimitations, limitations, and ethical issues.
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Participants
Participants
Participants were adjunct faculty and full-time faculty who taught at least one online
course at the site of the study. For the purpose of clarification in this study, full-time faculty are
those who are employed on a full-time basis irrespective of their rank at the institution and who
typically teach 2-4 courses per semester at the site of the study depending on their other faculty
responsibilities. Unlike full-time faculty, adjunct faculty are only responsible for teaching, and
for a limited number of hours, and they are given full authority to teach and modify a course
such as changing the textbook and deciding how and when assignments or exams need to be
administered.
During the fall semester of 2018, there were a total of 466 faculty with 130 adjunct
faculty and 336 full-time faculty. Of those faculty members, 72 of them taught online. There
were 133 online courses offered across the colleges with 1,820 students enrolled. In the spring
2018 semester, 79 faculty taught online with 1,406 students enrolled.
Setting
The university is located in a small town and is part of a larger public state university
system in the southern region of the United States. As of 2018, the university had approximately
8,600 students with a student:faculty ratio of 16:1. Both students and faculty have a diverse
range of ethnic, racial, social, and economic backgrounds. The university has 56 undergraduate
programs, 61 master’s programs, and six doctoral degrees. Almost 71% of all faculty (tenuretrack, full-time, and adjunct) hold a Ph.D. or an Ed.D. degree.
The site of study was chosen because of the proximity and accessibility to the
researcher. The participants were identified through convenience sampling. Convenience
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sampling is a type of non-probability sampling involving participants who are accessible and
willing to participate in the study (Creswell, 2011).
Power Analysis
An a priori power analysis was conducted to determine the minimum sample size of the
study that would correctly test the null hypothesis at the desired level of significance (Creswell,
2011). The researcher used G*Power statistical software (Faul, Erdfelder, Lang, & Buchner,
2007) to conduct the power analysis where the a priori sample size N is calculated as a function
of power level 1 - β, significance level α, and the population effect size. In most quantitative
studies, a power of 80% is usually used (Creswell, 2011). Most quantitative studies also make
use of a 95% confidence level because it adequately provides enough statistical evidence of a
test (Field, 2009). The effect size refers to the estimated measurement of the relationship
between the variables being considered (Cohen, 1988). According to Cohen (1969), 0.2 is
considered a small effect size, 0.5 represents a medium effect size, and 0.8 is a large effect size.
For this study, the significance level was set to α = 0.05, the power level was 1 − β as
0.8 or 80% probability of detecting the effect size of 0.5, which falls under the medium effect
size group as explained by Cohen (1969). Based on this data, for a t-test to check for difference
between two dependent means, the minimum total sample size calculated was N = 27.
Consent Process
Approval from the University of Memphis Institutional Review Board (IRB) was
obtained before the research began (see Appendix A). The researcher also obtained approval
from the Director of Distance Education at the research site. Then the researcher worked with
the Director of Distance Education to create a list of the names and email addresses of the
faculty members who taught at least one online course in the past two years. The researcher then
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sent a recruitment letter (see Appendix B) via email with a link to the informed consent form
(see Appendix C).
Instruments
For the study, the demographics survey and the Inclusive Teaching Strategies Inventory
(ITSI) were used. Both instruments were administered online using Google Forms.
Demographics Survey
The demographics survey (see Appendix D) containing six questions was provided to
the participants at the beginning of the study. The demographic data asked for their sex, college
affiliation, faculty rank, number of semesters they taught online courses, number of online
courses they taught in the last two years, whether or not they taught student with a disability,
and whether or not they had taken disability-related training. The demographic survey was sent
to participants via email.
Inclusive Teaching Strategies Inventory (ITSI)
The ITSI contains 39-items measuring seven constructs with subscales: (a)
accommodations, (b) accessible course materials, (c) course modifications, (d) inclusive lecture
strategies, (e) inclusive classroom, (f) inclusive assessment, and (g) disability laws and concepts
(Lombardi et al., 2015). For the purpose of this study and with the permission of the author of
the ITSI survey (see Appendix E), the ITSI was modified (see Appendix F) to include only six
subscales by omitting the fourth subscale, inclusive lecture strategies, to have a total of 62
(using paired responses for attitudes and actions) items (see Table 4).
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Table 4
Inclusive Teaching Strategies Inventory (ITSI) Subscales, Number of Items, and Examples

Subscale

# of Items

Examples

Accommodations

8

Make individual accommodations for students who
have disclosed their disabilities.

Accessible Course Materials

4

Using a course website, posting electronic contents
in different formats (such as PDF, JPEG), allow
flexibility in submitting assignments.

Course Modifications

4

Flexible in course assignment or requirements,
allow a student with a disability to take an extra
credit assignment, reduce reading load for a student
with a disability.

Inclusive Classroom

8

Presentation of course content in different formats
(text, graphics, audio), use of technology with
emphasis on flexibility, use different formats of
instructional formats such as creating groups for
discussion, peer assisted learning.

Inclusive Assessment

4

Flexible options for exams, assignments, flexible
deadlines.

Disability Laws and
Concepts

6

Familiarity of laws pertaining to federal laws on
accessibility and inclusive design.

The inclusive lecture strategies subscale was removed because it does not apply in an
online asynchronous format. Additional modifications include the following: (a) the word
“lecture” was removed from item #10 in the accessible course materials subscale because the
focus of the study is on asynchronous online learning, (b) “Survey my classroom in advance to
anticipate any physical barriers” was removed from the inclusive classroom subscale because
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participants are teaching in an online environment, and (c) “verbal statement” was revised to
“written statement” on item #21 in the inclusive classroom subscale. Further, the disability laws
and concepts subscale was also kept for demographic purposes in order to provide more
information about the participants’ knowledge of federal laws regarding accessibility and
universal design.
The ITSI is a self-report survey that was developed to help identify and measure faculty
attitudes and actions with regard to inclusive learning (Lombardi & Murray, 2011; Lombardi,
Murray, & Gerdes, 2011). According to Lombardi, Vukovic, and Sala-Bars (2015), there are
two response categories in the ITSI survey: attitudes and actions. Each item in the attitudes
response category is scored on a five-point Likert-type scale (1 = Strongly Disagree and 5 =
Strongly Agree) and begins with the stem “I believe it’s important to.” Each item in the actions
response category is scored on a five-point Likert-type scale (1 = Never and 5 = Always) with a
“no opportunity” option if the faculty member did not have the opportunity to apply the item.
The stem begins with “I do.” The average scores for each construct are calculated for both
attitudes and actions response categories.
Research shows that the ITSI has an acceptable reliability ranging from 0.70 - 0.89 using
Cronbach’s alpha (Lombardi et al., 2011). The instrument also has confirmation in terms of
content validity as well (Lombardi & Murray, 2011). Reliability is the consistency of estimation
within a study and can be utilized conversely with the word “consistency” (Huck, 2012).
Cronbach's alpha is the most common test for reliability and it is usually used to suggest how
suitable a group of items are as a set to measure a single construct (Urdan, 2010). Hence,
reliability is about the ability of an instrument to measure consistently and it is reported as a
correlation coefficient with a numerical value between 0 and 1. An alpha level .70 or higher is
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considered acceptably reliable (Urdan, 2010). The instrument was checked for reliability after
making the modifications to the original ITSI. Thus, to find out if the constructs from the ITSI
had a reliable overall scale score, Cronbach’s alpha was calculated. For the attitude’s response
category in the ITSI (5 subscales, 28 items), α = 0.74, which indicates that the interrelationship
among the overall attitude scores have a good internal reliability. For the action’s response
category in the ITSI (5 subscales, 28 items), α = 0.79, which indicates that the interrelationship
among the overall action scores have a good internal reliability. The overall internal consistency
for the entire ITSI (62 items) was 0.86. The reliability of this ITSI is consistent with previous
studies of faculty attitudes and actions (Lombardi, 2013; Lombardi et al., 2011).
For this study, the variables in the ITSI with both the self-reporting of attitudes and selfreporting actions consisting of accommodations, accessible course materials, course
modifications, inclusive classroom, and inclusive assessment (Lombardi et al., 2015) were the
dependent variables.
Procedure
The researcher sent a recruitment email with a link to the informed consent and
instruments to the list of faculty members. If, after reading the informed consent, the faculty
member chose to participate in the study, then they were to continue to the next screen with the
two instruments that took about 15 minutes to complete. If the participant chose not to
participate in the study, then they were directed to a different screen and thanked for their time.
Reminder emails were sent on a weekly basis for a month. See Table 5 for a complete timeline.
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Table 5
Timeline of Procedures
Week

Activity

Week 1

Sent out a recruitment letter with the link to the informed
consent and instruments.

Week 2

Sent out a reminder letter.

Week 3

Sent out a second reminder email.

Week 4

Sent out a third reminder email with a deadline.
At the end of the week, closed the study.
Data Analysis

The data analysis of this study included descriptive and quantitative analyses to address
the research questions. Creswell (2011) defined quantitative research as “an approach for testing
objective theories by examining the relationship among variables” (p. 4). The researcher used
descriptive statistics (e.g., mean and standard deviation) and categorical responses (e.g., counts
and frequency) to summarize the scores of the ITSI subscales and constructs. Then, the
researcher used t-tests to measure differences in ITSI subscales. All data analysis was conducted
using IBM SPSS Statistics software.
Delimitations, Limitations, and Ethical Issues
It is expected for research studies to have limitations and delimitations (Ellis & Levy,
2009). Limitations refers to the threats that are uncontrollable to the internal validity of the
study, while delimitations impact the external validity in regard to the result of the study (Ellis
& Levy, 2009). This study assumed there would be some limitations and delimitations related to
the generalizability of the study. Although limitations and delimitations are foreseeable in
research studies, it is vital for a researcher to acknowledge them to boost trustworthiness of the
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study (J. H. Price & Murnan, 2004). The following limitations might be encountered in this
study:
1. The study will be conducted at one university. Hence, the results of the study may not be
generalizable to other universities.
2. Self-reported survey data from the ITSI may not reflect the attitudes and actions of other
faculty at other universities.
3. There might be some faculty who have never attended any professional development on
accessibility or attended any training on course development that may affect a faculty
member's attitude toward accessibility and UDL.
4. The ITSI uses a closed-ended Likert-type scale which limits the amount of feedback
from the faculty.
5. Since the instrument is a self-reported survey, some faculty may not provide
accurate/honest answers which may affect bias in the results obtained.
6. In addition, the researcher is working at the site of the study which may have an
increased observer bias, which could be mitigated if a different sample group was
selected.
7. Participants may withdraw from the study at any time, and the remainder of the
participants may not be a true representation of the population.
8. Participants may not seek clarification if they come across survey questions that are
unclear since the researcher will not be with them at the time they are completing the
self-survey.
Ethical guidelines for research include protecting participant privacy and confidentiality,
as well as ensuring that participants are exposed to minimal risk as a result of being part of the
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study (Miller, 2003). Also, protection of the data is paramount (Miller, 2003). Participants’
personal details will be kept confidential, informed consent will be obtained prior to the
collection of data, and respondents will have the opportunity to opt out at any time. No one
other than the researcher will have access to any confidential information. Three years after the
completion of the study, physical data will be destroyed, and electronic data erased.
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CHAPTER FOUR: RESULTS
This study examined faculty members’ attitudes and self-reported actions toward
accessibility in online higher education courses. The research questions guiding this study were
as follows:
1. What is the gap between faculty attitudes and actions toward accommodations in online
learning as defined by the ITSI (Lombardi et al., 2015)?
2. What is the gap between faculty attitudes and actions toward accessible course materials
in online learning as defined by the ITSI (Lombardi et al., 2015)?
3. What is the gap between faculty attitudes and actions toward course modifications in
online learning as defined by the ITSI (Lombardi et al., 2015)?
4. What is the gap between faculty attitudes and actions toward inclusive classroom in
online learning as defined by the ITSI (Lombardi et al., 2015)?
5. What is the gap between faculty attitudes and actions toward inclusive assessment in
online learning as defined by the ITSI (Lombardi et al., 2015)?
The study used descriptive statistics and inferential statistics using t-tests to gain insight on
faculty’s attitudes and self-reported actions toward UDL strategies in their online courses.
This chapter includes the participant characteristics from the demographics survey as
well as the results based on the five research questions. The researcher concludes the chapter by
providing a summary of the data analyses.
Participant Characteristics
The demographics survey provided descriptive information about participants by
gender, faculty affiliation, faculty rank, number of years taught online course, number of
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fully online courses taught in the last two years, experience with teaching SWD, and how
much control they had over the online courses they teach (see Table 6).
Table 6
Demographics of Faculty Participants
Faculty Characteristics

n

%

Gender
Female
Male

20
12

62.5
37.5

College Affiliation
College of Agricultural and Natural Resources
College of Arts and Sciences
College of Business Administration
College of Education and Human Performance
College of Engineering

3
9
3
16
1

9.4
28.1
9.4
50.0
3.1

Faculty Rank
Adjunct
Full-time

6
26

18.8
81.3

Total Number of Years Teaching Online
1-5
5-10
10-15
More than 15 years

10
13
5
4

31.3
40.6
15.6
12.5

Number of Online Courses Taught
1-5
5-10
10-15
15-30

17
7
4
4

53.1
21.9
12.5
12.5

Taught Student with Disability
No
Yes

7
25

21.9
78.1

Disability-Related Training
No
Yes

7
25

21.9
78.1
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Table 6 (Continued)
Demographics of Faculty Participants
Faculty Characteristics

n

%

Amount of Control in Modifying Online Courses
1 (none)
2
3
4
5
6
7 (full)

0
0
0
2
6
6
18

0
0
0
6.3
18.8
18.8
56.3

In this study, there were a total of 32 participants with 20 (62.5%) female faculty
members and 12 (37.5%) male faculty members. The majority of the faculty members worked
in the College of Education (50%), while the College of Engineering only had one participant
(3.1%). Six (18.8%) faculty members were adjunct faculty while the majority were full-time
faculty (81.3%). The majority of faculty (40.6%) had between 5 to 10 years of online teaching
experience and had taught between 1 to 5 courses (53.1%). More faculty (78.1%) had
experience teaching students with a disability than those without experience (21.9%). All of
the faculty members had some-to-full control of the online courses they teach, with the
majority having close to full control over their classes (M = 6.25, SD = 0.894).
Preliminary Analysis and Testing of Assumptions
During a preliminary analysis, there were no missing values or unanswered questions
since each of the questions required an answer before moving on to the next question. Next,
prior to conducting the paired-samples t-test, the researcher tested the required assumptions.
The assumptions for a paired-samples t-test are that all the scores are measured at the interval
level and the observations in each group have an approximately normal distribution (Field,
2013). This assumption can be checked visually by using histograms and Q-Q plots (Field,
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2013; Razali & Wah, 2011) or through statistical tests such as the Shapiro-Wilk test of
normality (Razali & Wah, 2011). The Shapiro-Wilk test of normality (1965) was a test that
was initially used for samples less than 50 to check for statistical assumptions. Thus, an alpha
value less than 0.05 indicates that we should reject normality while a value of greater than
0.05 indicates that we can meet the assumptions for normality (Razali & Wah, 2011).
Data Analysis
Data analyses were conducted based on the five research questions. A paired-samples
t-test was used to analyze the research questions. The results of the research questions are
discussed in the following section.
Research Question 1: Accommodations
The first research question was: What is the gap between faculty attitudes and actions
toward accommodations in online learning as defined by the ITSI (Lombardi et al., 2015)?
The null and alternative hypotheses were:
H0: There is not a statistically significant difference between faculty attitudes and faculty
actions in regards to accommodation when teaching online courses. H0: µd = 0
Ha: There is a statistically significant difference between faculty attitudes and faculty actions
in regards to accommodation when teaching online courses. Ha: µd ≠ 0
Prior to conducting the t-test, the researcher tested the required assumptions of the
paired-samples t-test. One of the assumptions was met as all the scores for the
accommodation’s subscale were measured at the interval scale (Field, 2013). Further, the
second assumption of a normal distribution for a paired-samples t-test was conducted by
checking the histogram (Figure 1) and Q-Q plot (Figure 2) for a normal distribution of
samples. The histogram shows the distribution is relatively skewed.
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Figure 1. Histogram shows the distribution is relatively skewed for accommodations.

Figure 2. Q-Q plot shows the samples are approximately normally distributed for
accommodations.
Next, a Shapiro-Wilk test of normality was conducted to test the assumption of
normality. The Shapiro-Wilk test of normality for the accommodations subscale showed a
significant departure from normality, W(32) = 0.81, p = 0.00 (see Table 7). However, the
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central limit theorem indicates that as long as sample sizes are above 10 participants per group
the assumption of normality was met (Keppel & Wickens, 2004; Norman, 2010).
Table 7
Shapiro-Wilk Test of Normality for Accommodations
Subscale

Statistic

df

Sig.

Accommodations

.809

32

.000

Table 8 compares the means and standard deviations of the faculty attitudes and
actions response categories for the eight questions in the accommodation’s subscale.
Table 8
Comparison of Faculty Attitudes and Actions for Accommodations Subscale
Attitudes (n=32)
M
SD

ITSI Question
1. allow students with documented disabilities
to use technology (e.g. laptop, calculator, spell
checker) to complete tests even when such
technologies are not permitted for use by
students without disabilities.

4.41

2. provide copies of my lecture notes or
outlines to students with documented
disabilities.

4.50

3. provide copies of my overhead and/or
PowerPoint presentations to students with
documented disabilities.
4. allow flexible response options on exams
(e.g., change from written to oral) for students
with documented disabilities.

50

0.84

Actions (n=32)
M
SD
3.72

1.85

0.88

3.72

1.85

4.56

0.80

3.91

1.82

4.38

0.94

3.62

1.83

Table 8 (Continued)
Comparison of Faculty Attitudes and Actions for Accommodations Subscale
Attitudes (n=32)
M
SD

ITSI Question

Actions (n=32)
M
SD

5. allow students with documented disabilities
to digitally record (audio or visual) class
sessions.

4.53

0.67

3.91

1.65

6. make individual accommodations for
students who have disclosed their disability to
me.

4.56

0.88

3.84

1.83

7. arrange extended time on exams for students
who have documented disabilities.

4.72

0.52

4.06

1.66

8. extend the due dates of assignments to
accommodate the needs of students with
documented disabilities.

4.38

1.04

3.72

1.91

Overall

4.5

0.59

3.8

1.62

The attitudes response category for the accommodations subscale has the lowest mean
scores for allowing flexibility in exam choice for SWD (M = 4.38, SD = 0.94) and extending
due dates of assignments to accommodate the needs of SWD (M = 4.38, SD = 1.04), while the
highest mean scores occurred for extending time on exams for SWD (M = 4.72, SD = 0.52).
The actions response category has the lowest mean score for allowing flexibility in exam
choice for SWD (M = 3.62, SD = 1.83), while the highest mean score occurred for extending
time on exams for SWD (M = 4.06, SD = 1.66). The overall mean scores for the attitudes for
accommodations (M = 4.5, SD = 0.59) is more than the overall mean scores for the action for
accommodations (M = 3.8, SD = 1.62). Hence, faculty show a higher survey score towards
attitudes (M = 4.5, SD = 0.59) than actions (M = 3.8, SD = 1.62).
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For Q1, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 2 participants rated a score of 2 (6.3%), 1 participant rated a score of 3
(3.1%), 11 participants rated a score of 4 (34.4%), and 18 participants rated a score 5 (56.5%).
The distribution for the actions response category was as follows: 5 participants rated as a 0
(15.6%), 1 participant rated a score of 1 (3.1%), 0 participants rated a score of 2 (0%), 3
participants rated a score of 3 (9.4%), 6 participants rated a score of 4 (18.8%), and 17
participants rated a score of 5 (53.1%).
For Q2, the distribution for the attitudes response category was as follows: 1 participant
rated a score of 1 (3.1%), 0 participants rated a score of 2 (0%), 2 participants rated a score of 3
(6.3%), 8 participants rated a score of 4 (25.0%), and 21 participants rated a score 5 (65.6%).
The distribution for the actions response category was as follows: 5 participants rated as a 0
(15.6%), 1 participant rated a score of 1 (3.1%), 0 participants rated the score of 2 (0%), 3
participants rated a score of 3 (9.4%), 6 participants rated a score of 4 (18.8%), and 17
participants rated a score of 5 (53.1%).
For Q3, the distribution for the attitudes response category was as follows: 1 participant
rated a score of 1 (3.1%), 0 participants rated a score of 2 (0%), 0 participants rated a score of 3
(0%), 10 participants rated a score of 4 (31.3%), and 21 participants rated a score of 5 (65.6%).
The distribution for the actions response category was as follows: 5 participants rated as a 0
(15.6%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3
participants rated a score of 3 (9.4%), 4 participants rated a score of 4 (12.5%), and 20
participants rated a score of 5 (62.5%).
For Q4, the distribution for the attitudes response category was as follows: 1 participant
rated a score of 1 (3.1%), 1 participant rated a score of 2 (3.1%), 1 participant rated a score of 3
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(3.1%), 11 participants rated a score 4 (34.4%), and 18 participants rated a score of 5 (56.3%).
The distribution for the actions response category was as follows: 5 participants rated a score of
0 (15.6%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3
participants rated a score of 3 (9.4%), 4 participants rated a score of 4 (12.5%), and 20
participants rated a score of 5 (62.5%).
For Q5, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3 participants rated a score of 3
(9.4%), 9 participants rated a score of 4 (28.1%), and 20 participants rated a score of 5 (62.5%).
The distribution for the actions response category was as follows: 4 participants rated a score of
0 (12.5%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 4
participants rated a score of 3 (12.5%), 7 participants rated a score of 4 (21.9%), and 17
participants rated a score of 5 (53.1%).
For Q6, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 2 participants rated a score of 2 (6.3%), 2 participants rated a score of 3
(6.3%), 4 participants rated a score of 4 (12.5%), and 24 participants rated a score of 5 (75%).
The distribution for the actions response category was as follows: 4 participants rated a score of
0 (12.5%), 2 participants rated a score of 1 (6.3%), 3 participants rated a score of 3 (9.4%), 3
participants rated a score of 4 (9.4%), and 20 participants rated a score of 5 (62.5%).
For Q7, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 1 participant rated a score of 3
(3.1%), 7 participants rated a score of 4 (21.9 %), and 24 participants rated a score of 5 (75%).
The distribution for the actions response category was as follows: 4 participants rated a score of
0 (12.5%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 2
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participants rated a score of 3 (6.3%), 6 participants rated a score of 4 (18.8%), and 20
participants rated a score of 5 (62.5%).
For Q8, the distribution for the attitudes response category was as follows: 2 participants
rated a score of 1 (6.3%), 1 participant rated a score of 2 (3.1 %), 0 participants rated a score of
3 (0%), 10 participants rated a score of 4 (31.3%), and 19 participants rated a score of 5
(59.4%). The distribution for the actions response category was as follows: 6 participants rated a
score of 0 (18.8 %), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%),
2 participants rated a score of 3 (6.3%), 7 participants rated a score of 4 (21.9%), and 17
participants rated a score of 5 (53.1%).
Next, to answer the research question, a series of paired-samples t-test analysis was
conducted to compare faculty teaching online courses in regards to their attitudes and their
actions towards accommodations. Two variables were used: (a) a total scale score for faculty
attitudes consisting of eight-items for accommodations, and (b) a total scale score for faculty
actions consisting of the eight-items for accommodations. Table 9 shows the result from the
paired-samples t-test for the accommodations subscale.
Table 9
Paired Samples t-Test for Accommodations
95% Confidence
Interval of the
Std.
Difference
Std.
Error
Sig.
Mean Deviation Mean Lower Upper
t
df (2-tailed)
Att_Accomdn - 0.69141
1.49697 .26463 .15169 1.23112 2.613 31
.014
Act_Accomod

The result suggests that there was a significant difference between the scores for faculty
attitudes (M = 4.5, SD = 0.59) and faculty actions toward accommodations (M = 3.8, SD =
1.62), t(31) = 2.6, p = .014, 95% CIs [0.15, 1.23]. Thus, the null hypothesis is rejected.
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Research Question 2: Accessible Course Materials
The second research question was: What is the gap between faculty attitudes and actions
toward accessible course materials in online learning as defined by the ITSI (Lombardi et al.,
2015)? The null and alternative hypotheses were:
H0: There is not a statistically significant difference between faculty attitudes and faculty
actions in regards to accessible course materials when teaching online courses. H0: µd = 0
Ha: There is a statistically significant difference between faculty attitudes and faculty actions
in regards to accessible course materials when teaching online courses. Ha: µd ≠ 0
Prior to conducting the t-test, the researcher tested the required assumptions of a
paired-samples t-test. One of the assumptions was met as all the scores for the accessible
course materials subscale were measured at the interval scale (Field, 2013). Further, the
second assumption of a normal distribution for a paired-samples t-test was conducted by
checking the histogram (Figure 3) and Q-Q plot (Figure 4) for a normal distribution of
samples. The histogram shows a distribution across the spectrum.
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Figure 3. Histogram shows a distribution across the spectrum for accessible course materials.

Figure 4. Q-Q plot shows the samples are approximately normally distributed for accessible
course materials.
Next, a Shapiro-Wilk test of normality was conducted to test the assumption of
normality. The Shapiro-Wilk test of normality for the accessible course materials subscale
showed a significant departure from normality, W(32) = 0.92, p = 0.02 (see Table 10).
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However, the central limit theorem indicates that as long as the sample sizes are above 10
participants per group, the assumption of normality was met (Keppel & Wickens, 2004;
Norman, 2010).
Table 10
Shapiro-Wilk Test of Normality for Accessible Course Materials
Subscale

Statistic

df

Sig.

Accessible Course Materials

.919

32

.019

Further, Table 11 compares the means and standard deviations of the faculty attitudes
and actions response categories for the four questions in the accessible course materials
subscale.
Table 11
Comparison of Faculty Attitudes and Actions for Accessible Course Materials Subscale
Question

Attitudes (n=32) Actions (n=32)
M
SD
M
SD

1. use a website in addition to the course
website (e.g., Blackboard or faculty web page)

3.25

1.57

2.06

2.17

2. put my notes online for ALL students (on
Blackboard or another website)

4.03

1.31

3.53

1.92

3. post electronic versions of course
handouts

4.62

0.71

4.75

0.62

4. allow students flexibility in submitting
assignments electronically (e.g., email
attachment, digital dropbox)

3.75

1.52

3.69

1.87
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Table 11 (Continued)
Comparison of Faculty Attitudes and Actions for Accessible Course Materials Subscale
Question

Attitudes (n=32) Actions (n=32)
M
SD
M
SD

Overall

3.91

0.83

3.51

1.16

The attitudes response category for accessible course material subscale has a lowest
mean score for using a website in addition to the course website (M = 3.25, SD = 1.57), while
the highest mean score occurred for posting electronic versions of course handouts (M = 4.62,
SD = 0.71). The actions response category has the lowest mean score for using a website in
addition to the course website (M = 2.06, SD = 2.17), while the highest mean score occured
for posting electronic versions of course handouts (M = 4.75, SD = 0.62). The overall mean
score for the attitudes response category (M = 3.91, SD = 0.83) is more than the overall mean
score for the actions response category for accessible course materials (M = 3.51, SD = 1.16).
Hence, faculty show a higher survey score towards attitudes (M = 3.91, SD = 0.83) than
actions (M = 3.51, SD = 1.16).
For Q1, the distribution for the attitudes response category was as follows: 5
participants rated a score of 1 (15.6%), 8 participants rated a score of 2 (25%), 5 participants
rated a score of 3 (15.6%), 2 participants rated a score 4 (6.3%), and 12 participants rated a
score of 5 (37.5%). The distribution for the actions response category was as follows: 13
participants rated a score of 0 (40.6%), 5 participants rated a score of 1 (15.6%), 0
participants rated a score of 2 (0%), 0 participants rated a score of 3 (0%), 1 participant rated
a score of 4 (3.1%), and 9 participants rated a score of 5 (28.1%).
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For Q2, the distribution for the attitudes response category was as follows: 2
participants rated a score of 1 (6.3%), 4 participants rated a score of 2 (12.5%), 2 participants
rated a score of 3 (6.3%), 7 participants rated a score of 4 (21.9%), and 17 participants rated a
score 5 (53.1%). The distribution for the actions response category was as follows: 3
participants rated a score of 0 (9.4%), 6 participants rated a score of 1 (18.8%), 0 participants
rated a score of 2 (0%), 2 participants rated a score of 3 (6.3%), 4 participants rated a score of
4 (12.5%), and 17 participants rated a score of 5 (53.1%).
For Q3, the distribution for the attitudes response category was as follows: 0
participants rated a score of 1 (0%), 1 participant rated a score of 2 (3.1%), 1 participant rated
a score of 3 (3.1%), 7 participants rated a score of 4 (21.9%), and 23 participants rated a score
of 5 (71.9%). The distribution for the actions response category was as follows: 0 participants
rated a score of 0 (0%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2
(0%), 3 participants rated a score of 3 (9.4%), 2 participants rated a score of 4 (6.25%), and
27 participants rated a score of 5 (84.4%).
For Q4, the distribution for the attitudes response category was as follows: 5
participants rated a score of 1 (15.6%), 3 participants rated a score of 2 (9.4%), 2 participants
rated a score of 3 (6.3%), 7 participants rated a score of 4 (21.9%), and 15 participants rated a
score 5 (46.9%). The distribution for the actions response category was as follows: 4
participants rated a score of 0 (12.5%), 3 participants rated a score of 1 (9.4%), 0 participants
rated a score of 2 (0%), 3 participants rated a score of 3 (9.4%), 4 participants rated a score of
4 (12.5%), and 18 participants rated a score of 5 (56.3%).
Next, a series of paired-samples t-test analysis was conducted to compare accessible
course materials by faculty teaching online courses in regards to their attitudes and their
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actions in teaching online courses. Two variables were used: (a) total scale score for accessible
course materials for faculty attitudes consisting of the four-item scores and (b) total scale score
for accessible course materials for faculty actions consisting of the four-item score. Table 12
shows the result from the paired-samples t-test.
Table 12
Paired Samples t-Test for Accessible Course Materials
Paired Differences
95% Confidence
Interval of the
Std.
Difference
Std.
Error
Mean Deviation Mean
Lower Upper
t
Attitude_ACM - .40625
.68612 .12129 .15888 .65362 3.349
Action_ACM

df
31

Sig. (2tailed)
.002

The result suggests that there was a significant difference between the scores for faculty
attitudes (M = 3.9, SD = 0.8) and faculty actions toward accessible course materials (M = 3.5,
SD = 1.2), t(31) = 3.3, p = .002, 95% CIs [0.16, 0.65]. Thus, the null hypothesis is rejected.
Research Question 3: Course Modifications
The third research question was: What is the gap between faculty attitudes and actions
toward course modifications in online learning as defined by the ITSI (Lombardi et al., 2015)?
The null and alternative hypotheses were:
H0: There is not a statistically significant difference between faculty attitudes and faculty
actions toward course modifications in teaching online courses.
H0: µd = 0
Ha: There is a statistically significant difference between faculty attitudes and faculty actions
toward course modifications in teaching online courses.
Ha: µd ≠ 0
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Prior to conducting the t-test, the researcher tested the required assumptions of a
paired-samples t-test. One of the assumptions was met as all the scores for the course
modifications subscale were measured at the interval scale (Field, 2013). Further, the second
assumption of a normal distribution for a paired-samples t-test was conducted by checking the
histogram (Figure 5) and Q-Q plot (Figure 6) for a normal distribution of samples. The
histogram shows a distribution across the spectrum.

Figure 5. Histogram shows a distribution across the spectrum for course modifications.
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Figure 6. Q-Q plot shows the samples are approximately normally distributed for course
modifications.
Next, a Shapiro-Wilk test of normality was conducted to test the assumption of
normality. The Shapiro-Wilk test of normality for the course modifications subscale did not
show a significant departure from normality, W(32) = 0.95, p = 0.12 (see Table 13). Hence, the
assumption of normality was met.
Table 13
Shapiro-Wilk Test of Normality for Course Modifications
Subscale

Statistic

df

Sig.

Course Modifications

.947

32

.117
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Further, Table 14 compares the means and standard deviations of the faculty attitudes
and actions response categories for the four questions in the course modifications subscale.
Table 14
Comparison of Faculty Attitudes and Actions for Course Modifications Subscale
Question

Attitudes (n=32) Actions (n=32)
M
SD
M
SD

1. allow a student with a documented disability
to complete extra credit assignments

2.94

1.54

2.78

2.13

2. reduce the overall course reading load for a
student with a documented disability even when
I would not allow a reduced reading load for
another student

2.56

1.34

1.78

1.76

3. reduce the course reading load for ANY student 2.19
who expresses a need

1.33

1.59

1.68

4. allow ANY student to complete extra credit
assignments in my course(s)

2.91

1.59

2.75

1.98

Overall

2.65

1.25

2.23

1.61

The attitudes response category for the course modification subscale has the lowest
mean score for reducing the course reading load for anyone who expresses a need (M = 2.19,
SD = 1.33), while the highest mean score occurred for allowing a SWD to complete an extra
credit assignments (M = 2.94, SD = 1.54). The actions response category has the lowest mean
score for reducing the course reading load for anyone who expresses a need (M = 1.59, SD =
1.68), while the highest mean score occurred for allowing a SWD to complete an extra credit
assignment (M = 4.75, SD = 0.62). The overall mean score for the attitudes response category
(M = 2.65, SD = 1.25) is more than the overall mean score for the actions response category
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(M = 2.23, SD = 1.61) for the course modification subscale. Hence, faculty show a higher
survey score towards attitudes (M = 2.65, SD = 1.25) than actions (M = 2.23, SD = 1.61).
For Q1, the distribution for the attitudes response category was as follows: 8
participants rated a score of 1 (25%), 6 participants rated a score of 2 (18.8%), 6 participants
rated a score of 3 (18.8%), 4 participants rated a score of 4 (12.5%), and 8 participants rated a
score 5 (25%). The distribution for the actions response category was as follows: 9
participants rated a score of 0 (28.1%), 3 participants rated a score of 1 (9.4%), 1 participant
rated a score of 2 (3.1%), 3 participants rated a score of 3 (9.4%), 5 participants rated a score
of 4 (15.6%), and 11 participants rated a score of 5 (34.4%).
For Q2, the distribution for the attitudes response category was as follows: 9
participants rated a score of 1 (28.1%), 7 participants rated a score of 2 (21.9%), 9 participants
rated a score of 3 (28.1%), 3 participants rated a score of 4 (9.4%), and 4 participants rated a
score 5 (12.5%). The distribution for the actions response category was as follows: 11
participants rated a score of 0 (34.4%), 6 participants rated a score of 1 (18.8%), 3 participants
rated a score of 2 (9.4%), 7 participants rated a score of 3 (21.9%), 1 participant rated a score
of 4 (3.1%), and 4 participants rated a score of 5 (12.5%).
For Q3, the distribution for the attitudes response category was as follows: 12
participants rated a score of 1 (37.5%), 12 participants rated a score of 2 (37.5%), 1 participant
rated a score of 3 (3.1%), 4 participants rated a score of 4 (12.5%), and 3 participants rated a
score 5 (9.4%). The distribution for the actions response category was as follows: 12
participants rated as a 0 (37.5%), 7 participants rated a score of 1 (21.9%), 2 participants rated
a score of 2 (6.3%), 7 participants rated a score of 3 (21.9%), 1 participant rated a score of 4
(3.1%), and 3 participants rated a score of 5 (9.4%).
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For Q4, the distribution for the attitudes response category was as follows: 9
participants rated a score of 1 (28.1%), 6 participants rated a score of 2 (18.8%), 4 participants
rated a score of 3 (12.5%), 5 participants rated a score of 4 (15.6%), and 8 participants rated a
score of 5 (25%). The distribution for the actions response category was as follows: 6
participants rated a score of 0 (18.8%), 6 participants rated a score of 1 (18.8%), 2 participants
rated a score of 2 (6.3%), 4 participants rated a score of 3 (12.5%), 4 participants rated a score
of 4 (12.5%), and 10 participants rated a score of 5 (31.3%).
Next, a series of paired-samples t-test analysis was conducted to compare course
modifications by faculty teaching online courses in regards to their attitudes and their actions
toward course modifications in teaching online courses. Two variables were used: (a) a total
scale score for faculty attitudes consisting of the four-item scores for course modifications,
and (b) a total scale score for faculty actions consisting of the four-item score in course
modifications. Table 15 shows the result from the paired-samples t-test.
Table 15
Paired Samples t-Test for Course Modifications
Paired Differences
95% Confidence
Interval of the
Std.
Difference
Std.
Error
Mean Deviation Mean
Lower Upper
t
Attitude_CM .42188
.68521 .12113
.17483 .66892 3.483
Action_CM

df
31

Sig. (2tailed)
.002

The result suggests that there was a significant difference between the scores for
faculty attitudes (M = 2.65, SD = 1.25) and faculty actions toward course modifications (M =
2.22, SD = 1.61), t(31) = 3.5, p = .002, 95% CIs [0.17, 0.68]. Thus, the null hypothesis was
rejected.
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Research Question 4: Inclusive Classroom
The fourth research question was: What is the gap between faculty attitudes and actions
toward inclusive classroom in online learning as defined by the ITSI (Lombardi et al., 2015)?
The null and alternative hypotheses were:
H0: There is not a statistically significant difference between faculty attitudes and faculty
actions toward inclusive classroom. H0: µd = 0
Ha: There is a statistically significant difference between faculty attitudes and faculty actions
toward inclusive classroom. Ha: µd ≠ 0
Prior to conducting the t-test, the research tested the required assumptions of a paired
samples t-test. One of the assumptions was met as all the scores for the inclusive classroom
subscale were measured at the interval scale (Field, 2013). Further, the second assumption of a
normal distribution for a paired-samples t-test was conducted by checking the histogram
(Figure 7) and Q-Q plot (Figure 8) for a normal distribution of samples. The histogram shows
a distribution across the spectrum.

Figure 7. Histogram shows a distribution across the spectrum for inclusive classroom.
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Figure 8. Q-Q plot shows the samples are approximately normally distributed for inclusive
classroom.
Next, a Shapiro-Wilk test of normality was conducted to test the assumption of
normality. The Shapiro-Wilk test of normality for the inclusive classroom subscale showed a
significant departure from normality, W(32) = 0.88, p = 0.002 (see Table 16). However, the
central limit theorem indicates that as long as the sample sizes are above 10 participants per
group the assumption of normality was met (Keppel & Wickens, 2004; Norman, 2010).
Table 16
Shapiro-Wilk Test of Normality for Inclusive Classroom
Subscale

Statistics

df

Sig.

Inclusive Classroom

.882

32

.002
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Further, Table 17 compares the means and standard deviations of the faculty attitudes
and actions response categories for the eight questions in the inclusive classroom subscale.
Table 17
Comparison of Faculty Attitudes and Actions for Inclusive Classroom Subscale
Question

Attitudes (n=32) Actions (n=32)
M
SD
M
SD

1. use technology so that my course material can
be available in a variety of formats (e.g.,
podcast of lecture available for download,
course readings available as mp3 files)

4.09

1.12

3.81

1.40

2. use interactive technology to facilitate class
communication and participation (e.g.,
Discussion Board)

4.50

0.67

4.56

0.67

3. present course information in multiple formats
(e.g., lecture, text, graphics, audio, video, hands-on
exercises)

4.44

0.62

4.22

1.01

4. create multiple opportunities for engagement

4.75

0.44

4.41

1.01

5. include a statement in my syllabus inviting
students with disabilities to discuss their needs
with me

4.47

0.95

4.34

1.34

6. include a statement in places other than the
syllabus (e.g., email communication, course
overview, assignment descriptions) inviting
students with disabilities to discuss their needs
with me

3.72

1.37

2.94

2.09

7. use a variety of instructional formats in
addition to lecture, such as small groups, peer
assisted learning, and hands on activities

4.53

0.67

4.19

1.31

8. supplement class sessions and reading
assignments with visual aids (e.g., photographs,
videos, diagrams, interactive simulations)

4.47

0.95

4.31

1.18

Overall

4.37

0.57

4.10

0.88
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The attitudes response category for the inclusive classroom subscale had the lowest
mean score for including a statement other than the syllabus to invite SWD to discuss their
needs (M = 3.72, SD = 1.37), while the highest mean score occurred for creating multiple
opportunities for engagement (M = 4.75, SD = 0.44). The actions response category had the
lowest mean score for including a statement other than the syllabus to invite SWD to discuss
their needs (M = 2.94, SD = 2.09), while the highest mean score occured for using interactive
technology to facilitate class communication and participation (M = 4.56, SD = 0.67). The
overall mean score for the attitudes response category for inclusive classroom subscale (M =
4.37, SD = 0.57) is more than the overall mean score for the actions response category for
inclusive classroom subscale (M = 4.10, SD = 0.88). Hence, faculty shows a higher survey
score for attitudes (M = 4.37, SD = 0.57) than actions (M = 4.10, SD = 0.88) toward having an
inclusive classroom.
For Q1, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 5 participants rated a score of 2 (15.6%), 3 participants rated a score of
3 (9.4%), 8 participants rated a score of 4 (25%), and 16 participants rated a score of 5 (50%).
The distribution for the actions response category was as follows: 1 participant rated a score of
0 (3.1%), 2 participants rated a score of 1 (6.3%), 2 participants rated a score of 2 (6.3%), 6
participants rated a score of 3 (18.8%), 7 participants rated a score of 4 (21.9%), and 14
participants rated a score of 5 (43.8%).
For Q2, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3 participants rated a score of 3
(9.4%), 10 participants rated a score of 4 (31.3%), and 19 participants rated a score of 5
(59.4%). The distribution for the actions response category was as follows: 0 participants rated a
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score of 0 (0%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3
participants rated a score of 3 (9.4%), 8 participants rated a score of 4 (25%), and 21
participants rated a score of 5 (65.6%).
For Q3, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 2 participants rated a score of 3
(6.3%), 14 participants rated a score of 4 (43.8%), and 16 participants rated a score of 5 (50%).
The distribution for the actions response category was as follows: 1 participant rated a score of
0 (3.1%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3
participants rated a score of 3 (9.4%), 14 participants rated a score of 4 (43.8%), and 14
participants rated a score of 5 (43.8%).
For Q4, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 0 participants rated a score of 3
(0%), 8 participants rated a score of 4 (25%), and 24 participants rated a score of 5 (75%). The
distribution for the actions response category was as follows: 1 participant rated a score of 0
(3.1%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 2
participants rated a score of 3 (6.3%), 10 participants rated a score of 4 (31.3%), and 19
participants rated a score of 5 (59.4%).
For Q5, the distribution for the attitudes response category was as follows: 1 participant
rated a score of 1 (3.1%), 0 participants rated a score of 2 (0%), 4 participants rated a score of 3
(12.5%), 5 participants rated a score of 4 (15.6%), and 22 participants rated a score of 5
(68.8%). The distribution for the actions response category was as follows: 2 participants rated
as score of 0 (6.3%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2
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(0%), 4 participants rated a score of 3 (12.5%), 3 participants rated a score of 4 (9.4%), and 23
participants rated a score of 5 (71.9%).
For Q6, the distribution for the attitudes response category was as follows: 4 participants
rated a score of 1 (12.5%), 1 participant rated a score of 2 (3.1%), 8 participants rated a score of
3 (25%), 6 participants rated a score of 4 (18.8), and 13 participants rated a score of 5 (40.6%).
The distribution for the actions response category was as follows: 8 participants rated a score of
0 (25%), 2 participants rated a score of 1 (6.3%), 2 participants rated a score of 2 (6.3%), 5
participants rated a score of 3 (15.6%), 2 participants rated a score of 4 (6.3%), and 13
participants rated a score of 5 (40.6%).
For Q7, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3 participants rated a score of 3
(9.4%), 9 participants rated a score of 4 (28.1%), and 20 participants rated a score of 5 (62.5%).
The distribution for the actions response category was as follows: 2 participants rated a score of
0 (6.3%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 4
participants rated a score of 3 (12.5%), 8 participants rated a score of 4 (25%), and 18
participants rated a score of 5 (56.3%).
For Q8, the distribution for the attitudes response category was as follows: 1 participant
rated a score of 1 (3.1%), 0 participants rated a score of 2 (0%), 1 participant rated a score of 3
(3.1%), 11 participants rated a score of 4 (34.4), and 19 participants rated a score of 5 (59.4%).
The distribution for the actions response category was as follows: 1 participants rated a score of
0 (3.1%), 1 participant rated a score of 1 (3.1%), 0 participants rated a score of 2 (0%), 2
participants rated a score of 3 (6.3%), 9 participants rated a score of 4 (28.1%), and 0
participants rated a score of 5 (0%).
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Next, a series of paired-samples t-test analysis was conducted to compare faculty
teaching online courses in regards to their attitudes and their actions towards inclusive
classroom. Two variables were used: (a) a total score for inclusive classroom for faculty
attitudes consisting of the eight-items and (b) a total score for inclusive classroom for faculty
actions consisting of the eight-items. Table 18 shows the result from the paired-samples t-test
carried out for the inclusive classroom.
Table 18
Paired Samples t-Test for Inclusive Classroom
Paired Differences

Attitude_IC Action_IC

Std.
Mean Deviation
.27344
.60943

95%
Confidence
Interval of the
Difference

Std. Error
Sig. (2Mean
Lower Upper
t df tailed)
.10773
.05371 .493162.538 31
.016

The result suggests that there was a significant difference between the scores for faculty
attitudes (M = 4.4, SD = 0.57) and faculty actions toward inclusive classroom (M = 4.1, SD =
0.88), t(31) = 2.5, p = .016, 95% CIs [0.05, 0.49]. Thus, we reject the null hypothesis.
Research Question 5: Inclusive Assessment
The fifth research question was: What is the gap between faculty attitudes and actions
toward inclusive assessment in online learning as defined by the ITSI (Lombardi et al., 2015)?
The null and alternative hypotheses were:
Ho: There is not a statistically significant difference between faculty attitudes and faculty
actions toward inclusive assessment. Ho: µd = 0
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Ha: There is a statistically significant difference between faculty attitudes and faculty actions
toward inclusive assessment. Ha: µd ≠ 0
Prior to conducting the t-test, the researcher tested the required assumptions of the
paired-samples t-test. One of the assumptions was met as all the scores for the inclusive
assessment subscale were measured at the interval scale (Field, 2013). Further, the second
assumption for a normal distribution for a paired-samples t-test was conducted by checking the
histogram (Figure 9) and Q-Q plot (Figure 10). The histogram shows a distribution across the
spectrum.
.

Figure 9. Histogram shows a distribution across the spectrum for inclusive assessment.
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Figure 10. Q-Q plot shows the samples are approximately normally distributed for inclusive
assessment.
Next, a Shapiro-Wilk test of normality was conducted to test the assumption of
normality. The Shapiro-Wilk test of normality for the course modifications subscale did not
show a significant departure from normality, W(32) = 0.95, p = 0.13 (see Table 19). Hence, the
assumption of normality was met.
Table 19
Shapiro-Wilk Test of Normality for Inclusive Assessment
Subscale

Statistics

df

Sig.

Inclusive Assessment

.949

32

.131

Further, Table 20 compares the means and standard deviations of the faculty attitudes
and actions response categories for the four questions in the inclusive assessment subscale.
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Table 20
Comparison of Faculty Attitudes and Actions for Inclusive Assessment Subscale
Question

Attitudes (n=32) Actions (n=32)
M
SD
M
SD

1. allow students to demonstrate the knowledge
and skills in ways other than traditional tests and
exams (e.g., written essays, portfolios, journals).

4.59

0.62

4.25

1.14

2. allow students to express comprehension in
multiple ways (e.g., write a discuss thread,
email me, submit an assignment, complete a
quiz).

4.59

0.56

4.53

0.67

3. allow flexibility with assignment deadlines in
my course(s) for ANY student who expresses a
need.

3.50

1.32

3.03

1.86

4. allow flexible response options on exams
(e.g., change from written to oral) for ANY
student who expresses a need.

3.22

1.43

2.69

1.96

Overall

4.0

0.80

3.63

0.92

The attitudes response category for the inclusive assessment subscale had the lowest
mean score for allowing flexible response options on exams (M = 3.22, SD = 1.43), while the
mean highest score occurred for allowing students to demonstrate the knowledge and skills in
ways other than traditional tests and exams (M = 4.59, SD = 0.62) and for allowing students
to express comprehension in multiple ways (M = 4.59, SD = 0.56). The actions response
category had the lowest mean score for allowing students to demonstrate the knowledge and
skills in ways other than traditional tests and exams (M = 2.69, SD = 1.96) and, while the
highest mean score occured for using interactive technology to facilitate class communication
and participation (M = 4.56, SD = 0.67) and for allowing students to demonstrate the
knowledge and skills in ways other than traditional tests and exams (M = 4.53, SD = 0.67).
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The overall mean score for the attitudes response category (M = 4.0, SD = 0.8) is more than
the overall mean score for the actions response category for the inclusive assessment subscale
(M = 3.63, SD = 0.92). Hence, faculty show a higher survey score towards attitudes (M = 4.0,
SD = 0.8) than actions (M = 3.63, SD = 0.92) for inclusive assessment.
For Q1, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 2 participants rated a score of 3
(6.3%), 9 participants rated a score of 4 (28.1%), and 21 participants rated a score of 5 (65.6%).
The distribution for the actions response category was as follows: 1 participant rated a score of
0 (3.1%), 0 participants rated a score of 1 (0%), 1 participant rated a score of 2 (3.1%), 4
participants rated a score of 3 (12.5%), 8 participants rated a score of 4 (25%), and 18
participants rated a score of 5 (56.3%).
For Q2, the distribution for the attitudes response category was as follows: 0 participants
rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 1 participant rated a score of 3
(3.1%), 11 participants rated a score of 4 (34.4%), and 20 participants rated a score of 5
(62.5%). The distribution for the actions response category was as follows: 0 participants rated a
score of 0 (0%), 0 participants rated a score of 1 (0%), 0 participants rated a score of 2 (0%), 3
participants rated a score of 3 (9.4%), 9 participants rated a score of 4 (28.1%), and 20
participants rated a score of 5 (62.5%).
For Q3, the distribution for the attitudes response category was as follows: 4 participants
rated a score of 1 (12.5%), 3 participants rated a score of 2 (9.4%), 6 participants rated a score
of 3 (18.8%), 11 participants rated a score of 4 (34.4%), and 8 participants rated a score of 5
(25%). The distribution for the actions response category was as follows: 4 participants rated a
score of 0 (12.5%), 6 participants rated a score of 1 (18.8%), 1 participant rated a score of 2
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(3.1%), 5 participants rated a score of 3 (15.6%), 6 participants rated a score of 4 (18.8%), and
10 participants rated a score of 5 (31.3%).
For Q4, the distribution for the attitudes response category was as follows: 5 participants
rated a score of 1 (15.6%), 6 participants rated a score of 2 (18.8%), 6 participants rated a score
of 3 (18.8%), 7 participants rated a score of 4 (21.9%), and 8 participants rated a score of 5
(25%). The distribution for the actions response category was as follows: 7 participants rated a
score of 0 (21.9%), 5 participants rated a score of 1 (15.6%), 0 participants rated a score of 2
(0%), 8 participants rated a score of 3 (25%), 3 participants rated a score of 4 (9.4%), and 9
participants rated a score of 5 (28.1%).
Next, a series of paired-samples t-test analysis was conducted to compare inclusive
assessment by faculty teaching online courses in regards to their attitudes and their actions
towards teaching online courses. Two variables were used: (a) a total scale score for inclusive
assessment for faculty attitudes consisting of the four-item scores and (b) a total scale score for
inclusive assessment for faculty actions consisting of the four-item score. Table 21 shows the
result from the paired-samples t-test carried out for the inclusive assessment.

Table 21
Paired Samples t-Test for Inclusive Assessment
Paired Differences
95% Confidence
Interval of the
Std.
Difference
Std.
Error
Mean Deviation Mean Lower Upper
t
Attitude_IA .35156
.63772 .11273 .12164 .58149 3.118
Action_IA
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Sig. (2
df tailed)
31 .004

The result suggests that there was a significant difference between the scores for faculty
attitudes (M = 4.0, SD = 0.80) and faculty actions toward inclusive assessment (M = 3.6, SD =
0.9). t(31) = 3.1, p = .004, 95% CIs [0.12, 0.58]. Thus, the null hypothesis is rejected.
Disability Laws and Concepts
The final section of the ITSI (Lombardi et al., 2015) is on disability laws and concepts.
Note that for this construct, a discrepancy between actions and attitudes is not noted; rather,
just faculty confidence in disability laws and concepts as shown in Table 22.
Table 22
Faculty Confidence in Disability Laws and Concepts Subscale
Question

M

SD

1. I am confident in my understanding of the Americans with
Disabilities Act (1990).

4.25

0.80

2. I am confident in my responsibilities as an instructor to provide or
facilitate disability related accommodations.

4.38

0.66

3. I am confident in my knowledge to make adequate
accommodations for students with disabilities in my course(s).

4.34

0.70

4. I am confident in my understanding of Section 504 of the
Rehabilitation Act of 1973.

3.91

1.20

5. I am confident in my understanding of Universal Design.

3.56

1.01

6. I am confident in my understanding of the legal definition of
disability.

4.22

0.94

The 6-items on the disability laws and concept subscale were rated from 1 (not at all
confident) to 5 (very confident). The results show that “I am confident in my understanding of
the Americans with Disabilities Act (1990)” ranged from only slightly confident to very
confident (M= 4.25, SD = 0.8), and “I am confident in my responsibilities as an instructor to
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provide or facilitate disability related accommodations” ranged from somewhat confident to
very confident (M = 4.38, SD = 0.7) and “I am confident in my knowledge to make adequate
accommodations for students with disabilities in my course(s)” ranged from somewhat
confident to very confident (M = 4.3, SD = 0.7), and “I am confident in my understanding of
Section 504 of the Rehabilitation Act of 1973” ranged from not at all confident to very
confident (M = 3.9, SD = 1.2), and “I am confident in my understanding of Universal Design”
ranged from not at all confident to very confident (M = 3.6, SD = 1.0), and finally “I am
confident in my understanding of the legal definition of disability” ranged from only slightly
confident to very confident (M = 4.2, SD = 0.9). Further, “I am confident in my understanding
of Universal Design” had the lowest mean (M = 3.6, SD = 1.0), while “I am confident in my
responsibilities as an instructor to provide or facilitate disability related accommodations” had
the highest mean (M = 4.38, SD = 0.7) for the disability laws and concepts subscale.
Summary
This quantitative empirical study examined the difference between faculty members’
self-reported attitudes and actions toward accessibility in online higher education courses. As
noted by the ITSI (Lombardi et al., 2015), this includes design considerations for
accommodations, accessible course materials, and course modifications, and having an
inclusive classroom and inclusive assessment.
Results showed that there was a statistically significant difference between the pairedsample means for RQ1 (accommodations), RQ2 (accessible course materials), RQ3 (course
modifications), RQ4 (inclusive classroom) and RQ5 (inclusive assessment) and will be further
discussed in greater detail in Chapter Five.
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CHAPTER FIVE: DISCUSSION
Introduction
The problem investigated in this quantitative empirical study pertains to the increase in
the number of online courses in recent years (Barnard-Brak & Sulak, 2010; J. B. Roberts et al.,
2011; Seaman & Seaman, 2017). Despite the increase in the number of online courses, most
online courses are not developed for SWD in mind (J. B. Roberts et al., 2011; van Rooij &
Zirkle, 2016). As a result, accessibility is becoming an issue for online SWD. Therefore,
instructors teaching online courses must ensure that course content is accessible to SWD to
fulfill the requirement of being universally designed for learning. Moreover, researchers
(Barnard-Brak & Sulak, 2010; Edmonds, 2004; Massengale & Vasquez, 2016; Teo et al., 2003;
van Jaarsveldt & Ndeya-Ndereya, 2015) have begun to explore the issue of accessibility of
online courses. However, researchers have found that many SWD feel disappointed and
offended that they are not being recognized (Barnard-Brak & Sulak, 2010; Edmonds, 2004;
Massengale & Vasquez, 2016; van Jaarsveldt & Ndeya-Ndereya, 2015) because they could not
access the course in the same manner that a student without a disability would. A recent review
of the literature suggests that many of the existing studies are based on expert opinions and
there is minimal empirical literature (Cinquin et al., 2019).
Based on this gap in accessibility between students with and without disabilities, there
was a need to investigate how faculty perceive accessibility and how they apply inclusive
learning in their online courses. In this study, this was achieved by administering the Inclusive
Teaching Strategy Inventory (ITSI) instrument (Lombardi et al., 2015). Thus, the purpose of
this study was to examine faculty members’ attitudes and self-reported actions toward
accessibility in online higher education courses. As noted by the ITSI (Lombardi et al., 2015),
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this includes design considerations for accommodations, accessible course materials, course
modifications, and having an inclusive classroom and inclusive assessment. For this reason, a
study on faculty attitudes and actions toward UDL in their online courses was needed. In this
study, the researcher administered the ITSI to survey faculty members teaching online courses
at a higher institution in the southern region of the United States. The goals of this study were to
(a) provide vital information on where to put more emphasis during professional development
of online courses for accessibility, (b) reduce the gap that SWD may be experiencing when
taking online courses, and (c) create awareness about accessibility requirements for faculty
teaching online courses.
Summary and Discussion of the Findings
As discussed in Chapter 4, data were collected from faculty members’ responses to the
modified ITSI and analyzed using descriptive (mean, frequency, standard deviation, and
percentage) and inferential (paired-samples t-test) statistics. A summary and discussion of the
findings presented in Chapter Four will be described in this section, organized by the five
research questions.
Research Question 1: What is the gap between faculty attitudes and actions toward
accommodations in online learning as defined by the ITSI?
The first research question was: What is the gap between faculty attitudes and actions
toward accommodations in online learning as defined by the ITSI (Lombardi et al., 2015)? The
result suggests that there was a significant difference between the scores for faculty attitudes
and faculty actions toward accommodations. Thus, the null hypothesis was rejected.
Rejecting the null hypothesis implies that although faculty members express, through
their attitudes, the importance of providing accommodations for SWD, there is a gap between
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their attitudes and actions. In other words, although faculty members may see the importance of
providing accommodations for SWD when teaching online courses, in practice, they may not
take action to effectively provide these accommodations.
Further, the results of the present study are consistent with the findings in the existing
literature in that leading intellectuals in instructional design and technology have ignored equal
access to information, especially for people with disabilities (Rieber & Estes, 2017).
Specifically, as described previously, instructors may assume their online courses are already
accessible (R. A. Cook & Gladhart, 2002) when they are not. Further studies such as Sniatecki
et al. (2015) and J. B. Roberts et al. (2011) claim that faculty admit to not providing
accommodations except if the student officially makes the request for the accommodation. In
online environments, faculty are not interacting with the students as they would in their face-toface classrooms. Therefore, SWD may not feel comfortable to disclose their disabilities or may
not know that they need to disclose their disabilities in order to get accommodations. Further, as
most SWD prefer not to disclose their disabilities it is difficult to design for specific
accommodations. As a result, faculty may think they do not need to make their courses
accessible to SWD as there are no such students in their class or may feel by integrating the
modifications such as providing alternate exam format may impair the standard of their course.
Hence, in the present study, although faculty member attitudes supported providing
accommodations for SWD, their actions did not reflect this. This finding is also consistent with
Lombardi et al. (2011).
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Research Question 2: What is the gap between faculty attitudes and actions toward
accessible course materials in online learning as defined by the ITSI?
The second research question was: What is the gap between faculty attitudes and actions
toward accessible course materials in online learning as defined by the ITSI (Lombardi et al.,
2015)? The result suggests that there was a significant difference between the scores for faculty
attitudes and faculty actions toward accessible course materials. Thus, the null hypothesis is
rejected.
Rejecting the null hypothesis implies that although faculty members express, through
their attitudes, the importance of providing accessible course materials for SWD, there is a gap
between their attitudes and actions. In other words, although faculty members may see the
importance of providing accessible course materials for SWD, in practice, they may not take
action to effectively provide accessible course materials.
The results of the present study are consistent with the findings in existing literature that
suggests the field has ignored equal access to information, especially for people with disabilities
(Rieber & Estes, 2017). Specifically, as described previously, instructors may assume their
online courses are accessible (R. A. Cook & Gladhart, 2002) when they are not. In the present
study, although faculty member attitudes supported accessibility for SWD which is also
consistent with Lombardi et al. (2015), their actions did not reflect this. Further, this result is not
in accordance with Lombardi et al. (2011) where faculty members reported that their actions
were more inclusive than their attitudes toward accessible course materials. The result in the
present study may be because some items are more challenging and tedious to integrate into
online courses such as using another website other than the course website, or potentially
suggesting that instructors may have assumed their course materials are accessible.
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Research Question 3: What is the gap between faculty attitudes and actions toward course
modifications in online learning as defined by the ITSI?
The third research question was: What is the gap between faculty attitudes and actions
toward course modifications in online learning as defined by the ITSI (Lombardi et al., 2015)?
For the purposes of this study, the ITSI defines course modifications as changes. “They are not
typical accommodations that faculty are required to provide, and in some cases faculty might
see these changes as going above and beyond what they ought to do to support students with
disabilities” (Lombardi et al., 2015, p. 452). The authors go on to further elaborate that these
“modifications to the content or curriculum of a course that may reduce the overall workload
(e.g., reduced reading assignments, offering extra credit opportunities) for students with and
without disabilities” (Lombardi et al., 2015, p. 453). As in the previous two research questions,
there was enough evidence to suggest that the difference between the scores is statistically
significant for faculty attitudes and faculty actions toward course modifications. Therefore, the
null hypothesis was rejected.
The rejection of the null hypothesis for this question demonstrates that there is a gap
between faculty member attitudes and their actions pertaining to course modifications. The gap
between attitudes and actions, as with the previous two research questions, is important because
it may reflect that faculty see the importance of providing course modifications, but they are not
providing the appropriate course modifications for SWD.
The results of the present study are consistent with the findings in existing literature in
that faculty often do not offer these extracurricular opportunities, especially for people with
disabilities (Rieber & Estes, 2017). Specifically, as described previously, instructors may
assume their online courses are accessible (R. A. Cook & Gladhart, 2002) when they are not. In
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the present study, although faculty member attitudes supported course modifications for SWD,
their actions did not reflect these attitudes during the time of the study unlike the result found in
Lombardi et al. (2015). This result may be because the course modification requires potential
changes in a course, such as allowing a SWD to complete an extra credit assignment. One
reason is that these accommodations may result in extra workload for the faculty member (i.e.,
additional grading, etc). Also, faculty may not really know how to implement these
modifications into their online course design which may explain the gap that even though
faculty attitude supports accessibility their actions fall short.
Research Question 4: What is the gap between faculty attitudes and actions toward
inclusive classroom in online learning as defined by the ITSI?
The fourth research question was: What is the gap between faculty attitudes and actions
toward inclusive classroom in online learning as defined by the ITSI (Lombardi et al., 2015)?
The result suggests that there was a significant difference between the scores for faculty
attitudes and faculty actions toward inclusive classroom. Therefore, the null hypothesis was
rejected.
The importance of the difference between attitudes and actions for this question is that it
suggests that faculty members, despite their attitudes, may not actually be creating an inclusive
online classroom environment. An inclusive classroom is important, particularly for SWD to
ensure that they are able to have an educational experience that is equal to that of their peers
without disabilities.
Further, the results of the present study are consistent with the findings in existing
literature in that leading intellectuals in instructional design and technology have ignored equal
access to information, especially for people with disabilities (Rieber & Estes, 2017). Research
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shows that it is hard to design for diverse audiences and to be inclusive of all learners (Cinquin
et al., 2019). Additionally, instructors may assume their online courses are accessible (R. A.
Cook & Gladhart, 2002) when they are not. In the present study, although faculty member
attitudes supported accessibility for SWD, their actions did not reflect these attitudes which is in
accordance with Lombardi et al. (2015). This result may be due to the fact that faculty may not
really know how to create an inclusive classroom in regards to UDL into their online course
design. The result of this study also aligns with other studies (Cinquin et al., 2019; J. B. Roberts
et al., 2011; van Jaarsveldt & Ndeya-Ndereya, 2015; van Rooij & Zirkle, 2016) that even
though faculty members may be aware of the accessibility laws they are still finding it difficult
to incorporate UDL strategies in their online courses due to the needs of diverse students.
However, despite the discrepancies between faculty members’ attitudes and actions toward an
inclusive classroom, there is a consistency with faculty members not feeling it is important to
include a statement other than the syllabus to invite SWD to discuss their needs. This could
reflect that faculty members do not feel it is their responsibility to inform SWD to ask for
accommodations. This lack of responsibility is also found in previous studies (Huss & Eastep,
2016; Sniatecki et al., 2015; van Jaarsveldt & Ndeya-Ndereya, 2015).
Research Question 5: What is the gap between faculty attitudes and actions toward
inclusive assessment in online learning as defined by the ITSI?
The fifth research question was: What is the gap between faculty attitudes and actions
toward inclusive assessment in online learning as defined by the ITSI (Lombardi et al., 2015)?
The result suggests that there was a significant difference between the scores for faculty
attitudes and faculty actions toward inclusive assessment. Therefore, the null hypothesis was
rejected.
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By rejecting the null hypothesis, this indicates that faculty members may see the
importance of having an inclusive assessment for SWD, in practice, they may not take action to
provide an inclusive assessment. A lack of inclusive assessment particularly for SWD could
mean that they are at a disadvantage due to the assessment techniques used by faculty members
in the online learning setting.
Further, the results of the present study are consistent with the findings in existing
literature in that leading intellectuals in instructional design and technology have ignored equal
access to information, especially for people with disabilities (Rieber & Estes, 2017).
Specifically, as described previously, instructors may assume their online courses are accessible
(R. A. Cook & Gladhart, 2002) when they are not.
In the present study, although faculty member attitudes supported accessibility for SWD,
their actions did not reflect these attitudes which was found to be the opposite of Lombardi et al.
(2015) where faculty members endorsed actions more than attitude and Gawronski (2014) who
reflected that faculty do not feel inclusive assessment is important. This result may be due to the
fact that even though faculty attitudes support inclusive assessment, some items such as
flexibility with extending deadlines and to allow flexibility in exam format may be challenging
to integrate in their online courses or faculty may perceive that such inclusive practices may
lower the standard of their online course. In an overview of the literature, Cinquin, Guitton, and
Sauzéon (2019) suggested that the array of disability types makes it difficult to address specifics
of the accessibility gap and thus develop targeted solutions. Therefore, as in the previous
research questions, there is a need to better understand the learner types upfront in class. In
doing so, the field may be able to develop more targeted solutions as a way to reduce the
difference between attitudes and actions.
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Suggestions to Improve Practice
As reflected in the results of the present study, there is a gap between the attitudes and
actions of faculty members teaching online classes with SWD, thus, limiting the effective
application of UDL practices. Specifically, as reflected in this study, although faculty members
expressed positive attitudes towards providing accommodations, accessible course materials,
course modification, and having an inclusive classroom and inclusive assessment, there was a
statistically significant difference between these attitudes and their self-reported actions. While
making online courses accessible to all students is not a new concept, faculty members are still
finding it difficult to incorporate UDL strategies in their courses (J. B. Roberts et al., 2011; van
Jaarsveldt & Ndeya-Ndereya, 2015; van Rooij & Zirkle, 2016). Researchers have found that
designing a pedagogically-sound online course is not enough to combat the challenges, such as
accessibility issues faced by SWD (van Rooij & Zirkle, 2016). Therefore, when faculty are
being trained on teaching and designing online courses, it is important that courses are designed
to be equally accessible to all types of students, including SWD. When students do not feel the
“connectedness” with their online courses, they tend to be dissatisfied, which can result in poor
performance (Kurucay & Inan, 2017) and feelings of isolation (Banna et al., 2015; Martin &
Bolliger, 2018). This, in turn, might impact retention of SWD.
Based on this gap between attitudes and actions among faculty members, the researcher
recommends a need to improve the actions of faculty members by ensuring they are made aware
of the needs of SWD and take action to provide accommodations and effective support for these
students. As mentioned, the findings of the present study suggest there is a need to improve
faculty member actions to improve student interaction with content and provide appropriate
accommodations for SWD. One way to do this is by providing more faculty development and
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training on issues related to SWD and UDL practices. Disability student service offices in
conjunction with teaching and learning centers could provide compulsory faculty training on
accessibility on an individual level at the beginning of every semester. This could also be
included as part of the annual review process. They could also provide checklists that describe
the ITSI constructs for all faculty to use especially regarding the actions response category. That
way the checklist would help the faculty in designing their online course for accessibility, which
might better align their attitudes and actions for SWDs. Another suggestion is to assign faculty
mentors to guide faculty with accessibility-related issues.
UDL could be integrated into the curriculum in instructional design and technology
programs. Courses such as instructional design, instructional development, seminars on UDL,
multimedia development courses, and evaluation could cover topics addressing UDL.
Professional organizations, such as special education organizations and instructional
technology organizations, could offer workshops in UDL. These organizations could provide
professional certifications to help other institutional bodies in developing UDL supported
courses or curriculum at large.
Providing these supports in practice are important because, as described in the review of
the literature, the failure of successful student interaction with the learning content affects the
performance of a student and their ability to learn effectively and succeed (Bonk, 2004;
Daradoumis et al., 2013; Martin & Bolliger, 2018). These supports that address the constructs of
the ITSI might mitigate these issues and better support learning outcomes for SWD.
Limitations and Future Studies
The present study has several limitations and ideas for future studies. One of the
limitations was that the study was conducted at one university with a response rate of 32%, the
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sample size used in this study was sufficient at 32 responses but limited. Therefore, the results
of the study may not be generalizable to other universities. Similarly, self-reported survey data
from the ITSI may not reflect the attitudes and actions of other faculty at other universities.
Hence, the researcher recommends that additional research with larger sample sizes be
conducted at other universities to confirm the generalizability of the findings of the present
study.
Another potential limitation is that there might be some faculty members that
participated in the study that have never attended any professional development on accessibility
or attended any training on course development that may have affected the faculty member's
attitudes and actions toward SWD. Hence the researcher recommends conducting the ITSI with
faculty members who participated in at least one professional development course that is related
to UDL.
In addition, there are other instruments that assist faculty with designing and developing
their instructional content such as the Quality Matters, Quality Learning and Teaching (QLT),
National Standards for Quality Online teachings (iNACOL). However, these instruments were
not developed with the lens of accessibility or UDL. Most of these instruments have some items
that address UDL, but they do not have a specific section that focuses on UDL. For example,
the QLT only has a specific section on accessibility with 6-items on which covers a limited
section on the inclusive learning environment. The iNACOL instrument has several UDL
principles across many sections. However, there is only one section on accessibility with only
one item asking educators to follow all the accessibility regulations without providing detailed
instruction and guidance.
The ITSI also has limitations. Even though the ITSI was designed with the lens of
accessibility, it uses a closed-ended Likert-type scale which limits the amount of feedback from
the faculty member. Participants could not ask for clarification from the researcher if they came
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across statements that were unclear and the researcher could not ask for clarification from the
faculty member. Thus, the researcher recommends adding a qualitative component to the ITSI,
which would allow faculty members to expound on their responses. In addition, an interaction
construct could be added to the ITSI. The construct could include items such as (a) follows the
course principles to address non-responsive students, (b) provides clear information on how to
communicate with the instructor, (c) provides clear and consistent navigation throughout the
course, and (d) all web content is validated to conform to accessibility before adding to the
course content.
Finally, faculty members were primarily reporting on their self-perceptions as opposed
to specific changes that may or may not have existed in the course. Therefore, the researcher
recommends that instead of self-survey, the faculty member’s course could be audited against a
rubric which could avoid bias and inaccurate answers. In addition, the researcher suggests that
future research studies be conducted from the viewpoints of SWD to understand what their
needs are in the online education setting and potentially how they may be better supported by
faculty members in the university setting.
Conclusion
Due to an increasing number of students gaining access to online courses, online
education is quickly becoming more prevalent within the learning paradigm. Institutions are
continuously developing curricula and training faculty on how to accommodate students in
online learning environments (J. B. Roberts et al., 2011). As online course offerings are
increasing, so is the diversity of the online student population (Arpaci, 2015). Moreover, in the
education sector, SWD are not being included in learning activities; hence, they are being left
out of the school system (Cinquin et al., 2019). Thus, it is important to conduct more research
regarding accessibility for SWD. In order to do this, empirical research on UDL was adopted
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for this study to conduct an investigation on faculty attitudes and self-reported actions using the
ITSI (Lombardi et al., 2015).
As described in Chapter 4, there was a significant difference between faculty member
attitudes and actions pertaining to UDL. This implies that even though faculty members'
attitudes support UDL, they do not know how to implement these constructs in their online
courses.
Further, research on creating accessible courses especially online courses is still in its
infancy (Cinquin et al., 2019). Thus, the results generated from the present study can be used to
reduce the gap between attitudes and actions by increasing UDL practices among faculty
members and improving faculty member support of SWD. Hence, it is very important to
accelerate faculty development by creating awareness and support SWD by providing hands-on
experiences to create accessible online courses to all faculty. Adopting the principles of UDL
into course design can go a long way to make instructional content accessible to a variety of
learners, thereby creating an inclusive learning environment.
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Appendix B: Recruitment Letter
Dear [Faculty Member Name],
I am conducting a study to learn more about faculty members’ attitudes and actions
toward accessibility in their online course design. The research focus is to understand
whether faculty are aware of how to make their course materials accessible to all students
and how much instructional content has been made accessible to students.
By participating in this research, you may gain better insight on the ways to create online
content to be accessible to all users, which has been made compulsory under the federal
law of the Rehabilitation Act of 1973. Furthermore, this study will contribute to research
by providing insight on faculty perceptions about inclusive learning and help the
institution to understand where to put emphasis when conducting professional
development about accessibility.
If you would like to participate in this research, please take a few minutes to
review and respond by clicking on the link to the informed consent form.
Your participation in this study is voluntary. Please feel free to contact me if you have
any questions regarding the study. Your consideration for this study is highly appreciated.
Sincerely,
Habibah Khan
Lead Investigator
hkhan@memphis.edu
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Appendix C: Informed Consent

Consent to Participate in a Research Study
FACULTY MEMBERS’ ATTITUDES AND SELF-REPORTED ACTIONS TOWARD
ACCESSIBILITY IN ONLINE HIGHER EDUCATION

WHY ARE YOU BEING INVITED TO TAKE PART IN THIS RESEARCH?
You are being invited to take part in a research study about faculty members’ attitudes and selfreported actions towards accessibility in online higher education. You are being invited to take
part in this research study because you are teaching or taught at least one online course in the
past two years.
WHO IS DOING THE STUDY?
The person in charge of this study is Habibah Khan (Lead Investigator) from the University of
Memphis, Department of Instruction and Curriculum Leadership Department. She is being
guided in this research by Dr. Andrew Tawfik (Co-chair) and Dr. Yvonne Earnshaw (Co-chair).
WHAT IS THE PURPOSE OF THIS STUDY?
The purpose of this study is to examine faculty members’ attitudes and self-reported actions
toward accessibility in online higher education courses.
ARE THERE REASONS WHY YOU SHOULD NOT TAKE PART IN THIS STUDY?
You should not take part in this study if you have never taught an online course.
WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT
LAST?
The research procedure will be conducted through electronic links via email. The total time
required to complete the survey will take about 15 minutes.
WHAT WILL YOU BE ASKED TO DO?
After signing the consent form, you will be asked to complete a short demographic survey and a
questionnaire asking you about your experience teaching online courses.
WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
To the best of our knowledge, the things you will be doing have no more risk of harm than you
would experience in everyday life. During the study, you may be required to discuss or state
your experiences as an online instructor including barriers or fears you faced in creating online
courses.
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WILL YOU BENEFIT FROM TAKING PART IN THIS STUDY?
There is no guarantee that the subjects will get any benefit from taking part in this study.
However, your willingness to participate in the study may help us learn more about faculty
members’ experiences with accessibility of online courses, which can be used during
professional development of online courses.
DO YOU HAVE TO TAKE PART IN THE STUDY?
If you decide to take part in the study, it should be because you really want to volunteer. You
will not lose any benefits or rights you would normally have if you choose not to volunteer. You
can stop at any time during the study and still keep the benefits and rights you had before
volunteering.
WHAT WILL IT COST YOU TO PARTICIPATE?
There are no costs associated with taking part in the study.
WILL YOU RECEIVE ANY REWARDS FOR TAKING PART IN THIS STUDY?
You will not receive any rewards or payment for taking part in the study.
WHO WILL SEE THE INFORMATION THAT YOU GIVE?
We will make every effort to keep private all research records that identify you to the extent
allowed by law. Your information will be combined with information from other people taking
part in the study. When we write about the study to share it with other researchers, we will write
about the combined information we have gathered. You will not be personally identified in
these written materials. We may publish the results of this study; however, we will keep your
name and other identifying information confidential.
CAN YOUR TAKING PART IN THE STUDY END EARLY?
If you decide to take part in the study you still have the right to decide at any time that you no
longer want to continue. You will not be treated differently if you decide to stop taking part in
the study.
ARE YOU PARTICIPATING OR CAN YOU PARTICIPATE IN ANOTHER
RESEARCH STUDY AT THE SAME TIME AS PARTICIPATING IN THIS ONE?
You may take part in this study if you are currently involved in another research study.
WHAT IF YOU HAVE QUESTIONS, SUGGESTIONS, CONCERNS, OR
COMPLAINTS?
Before you decide whether to accept this invitation to take part in the study, please ask any
questions that might come to mind now. Later, if you have questions, suggestions, concerns, or
complaints about the study, you can contact Habibah Khan at hkhan@memphis.edu, Dr.
Andrew Tawfik at aatawfik@memphis.edu, or Dr. Yvonne Earnshaw at
ycrnshaw@memphis.edu.
If you have any questions about your rights as a volunteer in this research, contact the
Institutional Review Board staff at the University of Memphis at 901-678-2705.
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I have read this informed consent document and the material contained in it has been
explained to me. I understand each part of the document, all of my questions have been
answered, and I freely and voluntarily choose to participate in this study.
Your consideration as a voluntary participant in this study would be greatly appreciated, and
will contribute to a growing body of research on best practices on online course accessibility in
the higher education setting.Please print a copy for your records.
Select an option:
o I consent to participate.
o I do not consent to participate.
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Appendix D: Demographic Survey
Please answer the questions to the best of your knowledge.
1. What is your sex? (M/F/Other)
2. What is your college affiliation at TAMUK?
❏
❏
❏
❏
❏

College of Agricultural and Natural Resources
College of Business Administration
College of Engineering
College of Education and Human Performance
College of Arts and Sciences

3. What is your faculty rank in TAMUK? (Adjunct or Full-time)
4. What is the total number of years you have taught online courses?
(a) 1-5 (b) 5-10 (c) 10-15 (d) More than 15 years
5. How many fully online courses have you taught within the last two years at
TAMUK?
(a) 1-5 (b) 5-10 (c) 10-15 (d) 15-30 (e) More than 30 courses
6. Have you ever taught a student with a disability in your career? (Yes/No)
7. Have you ever taken a disability-related training in your career? (Yes/No)
8. On a scale of 1-7 (1 = none and 7 = full), how much control do you have in
modifying the online courses you teach at TAMUK?
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Appendix E: Request for Permission to Use the ITSI
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Appendix F: Inclusive Teaching Strategies Inventory (ITSI)

Inclusive Teaching Strategies Inventory
Please read each statement carefully and rate your attitudes and actions toward accessibility and
knowledge of disability laws and concepts to the best of your knowledge and to what you
generally do when teaching online courses.

Attitudes
Using the phrase, “I believe it’s important to…”, please rate the following statements
using the scale:

|----------------------|-----------------------|----------------------|---------------------|
1
2
3
4
5
Strongly
Disagree
Neutral
Agree
Strongly
Disagree
Agree
Accommodations
I believe it’s important to…
1. allow students with documented disabilities to use technology (e.g. laptop, calculator, spell
checker) to complete tests even when such technologies are not permitted for use by students
without disabilities.
I believe it’s important to…
2. provide copies of my lecture notes or outlines to students with documented disabilities.
I believe it’s important to…
3. provide copies of my overhead and/or PowerPoint presentations to students with documented
disabilities.
I believe it’s important to…
4. allow flexible response options on exams (e.g., change from written to oral) for students with
documented disabilities.
I believe it’s important to…
5. allow students with documented disabilities to digitally record (audio or visual) class
sessions.
I believe it’s important to…
6. make individual accommodations for students who have disclosed their disability to me.
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I believe it’s important to…
7. arrange extended time on exams for students who have documented disabilities.
I believe it’s important to…
8. extend the due dates of assignments to accommodate the needs of students with documented
disabilities.
Accessible Course Materials
I believe it’s important to…
9. use a website in addition to the course website (e.g., Blackboard or faculty web page)
I believe it’s important to…
10. put my notes online for ALL students (on Blackboard or another website)
I believe it’s important to…
11. post electronic versions of course handouts
I believe it’s important to…
12. allow students flexibility in submitting assignments electronically (e.g., email attachment,
digital dropbox)
Course Modifications
I believe it’s important to…
13. allow a student with a documented disability to complete extra credit assignments
I believe it’s important to…
14. reduce the overall course reading load for a student with a documented disability even when
I would not allow a reduced reading load for another student
I believe it’s important to…
15. reduce the course reading load for ANY student who expresses a need
I believe it’s important to…
16. allow ANY student to complete extra credit assignments in my course(s)
Inclusive Classroom
I believe it’s important to…
17. use technology so that my course material can be available in a variety of formats (e.g.,
podcast of lecture available for download, course readings available as mp3 files).

I believe it’s important to…

117

18. use interactive technology to facilitate class communication and participation (e.g.,
Discussion Board)
I believe it’s important to…
19. present course information in multiple formats (e.g., lecture, text, graphics, audio, video,
hands-on exercises).
I believe it’s important to…
20. create multiple opportunities for engagement.
I believe it’s important to…
21. include a statement in my syllabus inviting students with disabilities to discuss their needs
with me.
I believe it’s important to…
22. include a statement in places other than the syllabus (e.g., email communication, course
overview, assignment descriptions) inviting students with disabilities to discuss their needs with
me.
I believe it’s important to…
23. use a variety of instructional formats in addition to lecture, such as small groups, peer
assisted learning, and hands on activities
I believe it’s important to…
24. supplement class sessions and reading assignments with visual aids (e.g., photographs,
videos, diagrams, interactive simulations).
Inclusive Assessment
I believe it’s important to…
25. allow students to demonstrate the knowledge and skills in ways other than traditional tests
and exams (e.g., written essays, portfolios, journals).
I believe it’s important to…
26. allow students to express comprehension in multiple ways.
I believe it’s important to…
27. allow flexibility with assignment deadlines in my course(s) for ANY student who expresses
a need.
I believe it’s important to…
28. allow flexible response options on exams (e.g., change from written to oral) for ANY
student who expresses a need.

Actions
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Using the phrase “I do,” please rate the following statements using the scale:

|-----------------|---------------------|---------------------|----------------------|---------------------|
0
1
2
3
4
5
No
Never
Rarely
Sometimes
Very Often
Always
Opportunity
Accommodations
I do….
29. allow students with documented disabilities to use technology (e.g. laptop, calculator, spell
checker) to complete tests even when such technologies are not permitted for use by students
without disabilities.
I do...
30. provide copies of my lecture notes or outlines to students with documented disabilities.
I do...
31. provide copies of my overhead and/or PowerPoint presentations to students with
documented disabilities.
I do...
32. allow flexible response options on exams (e.g., change from written to oral) for students
with documented disabilities.
I do...
33. allow students with documented disabilities to digitally record (audio or visual) class
sessions.
I do...
34. make individual accommodations for students who have disclosed their disability to me.
I do...
35. arrange extended time on exams for students who have documented disabilities.
I do...
36. extend the due dates of assignments to accommodate the needs of students with documented
disabilities.
Accessible Course Materials
I do...
37. use a website in addition to the course website (e.g., Blackboard or faculty web page)
I do...
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38. put my notes online for ALL students (on Blackboard or another website)
I do...
39. post electronic versions of course handouts
I do...
40. allow students flexibility in submitting assignments electronically (e.g., email attachment,
digital dropbox)

Course Modifications
I do...
41. allow a student with a documented disability to complete extra credit assignments
I do...
42. reduce the overall course reading load for a student with a documented disability even when
I would not allow a reduced reading load for another student
I do...
43. reduce the course reading load for ANY student who expresses a need
I do...
44. allow ANY student to complete extra credit assignments in my course(s)

Inclusive Classroom
I do...
45. use technology so that my course material can be available in a variety of formats (e.g.,
podcast of lecture available for download, course readings available as mp3 files).
I do...
46. use interactive technology to facilitate class communication and participation (e.g.,
Discussion Board)
I do…
47. present course information in multiple formats (e.g., lecture, text, graphics, audio, video,
hands-on exercises).
I do...
48. create multiple opportunities for engagement.

I do...
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49. include a statement in my syllabus inviting students with disabilities to discuss their needs
with me.
I do...
50. include a statement in places other than the syllabus (e.g., email communication, course
overview, assignment descriptions) inviting students with disabilities to discuss their needs with
me.
I do...
51. use a variety of instructional formats in addition to lecture, such as small groups, peer
assisted learning, and hands on activities
I do…
52. supplement class sessions and reading assignments with visual aids (e.g., photographs,
videos, diagrams, interactive simulations).
Inclusive Assessment
I do...
53. allow students to demonstrate the knowledge and skills in ways other than traditional tests
and exams (e.g., written essays, portfolios, journals).
I do...
54. allow students to express comprehension in multiple ways (e.g., write a discussion thread,
email me, submit an assignment, complete a quiz).
I do...
55. allow flexibility with assignment deadlines in my course(s) for ANY student who expresses
a need.
I do...
56. allow flexible response options on exams (e.g., change from written to oral) for ANY
student who expresses a need.

Disability Laws & Concepts
Using the phrase “I am confident in,” please rate the following statements using the scale:

|-----------------------|-------------------------|----------------------|--------------------|
1
2
3
4
5
Not at all

Only Slightly

Somewhat
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Moderately

Very

Confident

Confident

Confident

Confident

Confident

I am confident in…
57. my understanding of the Americans with Disabilities Act (1990).
I am confident in…
58. my responsibilities as an instructor to provide or facilitate disability related
accommodations.
I am confident in…
59. my knowledge to make adequate accommodations for students with disabilities in my
course(s).
I am confident in…
60. my understanding of Section 504 of the Rehabilitation Act of 1973.
I am confident in…
61. my understanding of Universal Design.
I am confident in…
62. my understanding of the legal definition of disability.
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